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Description 

TECHNICAL FIELD 

5 The present invention relates to novel 4,5-disubstituted pyrimidine derivatives and lierbicides containing such 
derivatives as active ingredients. 

BACKGROUND TECHNIQUE 

10 The group of compounds off the present invention which contain a pyrimidine ring having hydrogen atoms at the 2- 
and 6- positions and having specific substituents introduced at the 4- and 5- positions, is a group of novel compounds 
and, heretofore, their herbtcidal activities have not been known. 

In order to protect important crop plants such as rice, soybean, wheat, corn, cotton and sugar beet from weeds and 
to increase their productivities, many herbicides have been put into practical use. These herbicides can roughly be clas- 

is srfied into three categories, i.e. those for upland fields, for paddy fields, and for non-agricuttural fields, according to the 
application site. Further, each category can be classified into, for example, a soil Incorporation treatment type, a pre- 
emergence soil treatment type and a post-emergence treatment (fdiage treatment) type, according to the manner of 
application. 

With the recerrt global population increase, the productivities of important crop plants will undoubtedly affect the 
20 food economy of each country. With such changes, the conventional mode of agriculture will be inevitably changed 
toward the 21st century. Actually, it has been increasingly required than ever for persons engaged in agriculture to 
develop herbicides which can economically and effectively kill or control weeds detrimental to the growth of crop plants. 
As such herbicides, chemicals which meet the fbllowing requirements are desired to be developed. 
Preferred are those having high heit>icidal effects at tow doses Qi is necessary to kill weeds at as low doses as pos- 
25 sS}le from the viewpoint of environmental protection), those having adequate residual activities (since a problem that 
soil-persistent chemicals damage next crops has arisen recently, it is important to show an adequate residual activity 
after application), those which promptly kill weeds upon application (it is possible to sow or transplant next crops soon 
after chemical treatment), those which do not require frequent treatment (it is important for farmers to minimize the fre- 
quency of cumbersome weed control operations), those intended to control a wide range of weeds (chemicals capable 
30 of controlling a variety of weeds having different properties such as broad-leaves weeds, graminaceous weeds and per- 
ennial weeds, are desirakjie). those which can be applied by various methods (a stronger herbicidal effect can be 
obtained by combining an effect of soil treatment, an effect of foliage treatment and so on), and those which do not show 
any problematic phytotoxicity against crop plants (in a field where a crop plant coexists with weeds, those capable of 
selectively killing weeds are desired). However, no existing herbicides satisfy all of these requirements. 

35 

PISQ1.0SUPE0FTHE INVENTION 

The present inventors have conducted extensive studies on the herbicidal action of the novel pyrimidine derivatives 
under these circumstances. As a result they have found that 4,5-disubstituted pyrimidine derivatives of the following for- 
40 mula exhibit excellent herbicidal activities. The present invention has been accortplished on the basis of this discovery. 

Namely, the present invention provkJes a novel 4,5-dlsubstituted pyrimidine derivative of the formula (1) (hereinafter 
refenred to as the conrpound of the present invention): 




wherein R1 is a Ci or C2 haloalkyi group. 
55 R2 is a CrCg alkyi group, a C3-G8 cycloalkyi group, a C3-C3 cycloalkyl(Ci-C4)alkyt group, a phenyl group which 
may be substituted [wherein the substituent is selected from the group consisting of a halogen atom, a C1-C4 alkyI 
group, a 0^-04 alkcocy group, a CyC^ haloalkyi group, a 0^-04 haloalkoxy group, a C3-C8 alkenyl group, a C3-C8 
alkynyl group, a 002(0^-04 alkyI) groups a N(Ci-C3 alkyl)2 group, a cyano group, a nitro group, a suKb group, an 
amino group, a hydroxy group, a mercapto group, a SCH3 group, a SC^CH3 group, a phenoxy group and a phenyl 
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group], a thienyl group, a furyl group, a pyridyl group, a C^-Ce haloalkyi group, a C3-C6 halocycloatkyi group, a C3- 
Cs alkenyl group, a C3-C8 alkynyl group, a CyC2 suHionyi(Ci-C4)afl^l group or C1-C4 alkytthioCCa-Cgjcycloalkyl 
group. 

R3 is a halogen atom. SH. NHg. 

5 

0-R1 1 [wherein R1 1 is a C^-Cs alkyi group, a C3-C8 alkenyl group, a C3-C8 alkynyl group, a C3-C6 cycloalkyt 
groups a C3-C6 cycloalkyl(Ci or C2)alkyt group, a C^-Ce haloalkyi group, a C3-C8 haloalkenyl group, a C3-C8 
hatoalkynyl group, a C1-C4 alkQxy(CrC4)alkyl group; a cyano (CrC4)alkyl group, a 0^-04 all^thio(Ci-C4)alkyl 
group, a C1-C4 a[koxycarbonyl(Ci-C4)alkyl group, a C1-C4 alkoxycarbonyl group, a carboxy(Ci-C4)alkyi group, 

10 a CrC4 alkylcarbonyl groups a C(=0)NR21(R22) group (each of R21 and R22 is independently a hydrogen 

atonrt, a -C4 alkyI group, a C3-C8 alkenyl group or a C3-C8 alkynyl group), C(=S)NR21 (R22) group (R21 and 
R22 are as defined above), a hydroxy(Ci-C4)alkyl group, a SOaNCCvCe alkyl)2 group, CO(CvC6 alkyI) group, 
a COaCCrCe alkyO group, a SO(Ci-C6 alkyI) group, a SOaCCrCe alkyl) group, a phenethyi group, a phenacyl 
group, a 1 - or 2-naphthyl group, a tetrahydropyranyl group, a tetrahydrothiopyranyl group, a 3-bromotetrahydro- 

15 pyranyl group, a 4-methoxytetrahydropyranyl group, a 4-methQxytetrahydrothiopyranyl group, a tetrahydrofura- 

nyl group, a tetrahydrothlofuranyl group, a 1 ,4-dioxan-2-yl group, a 1-methoxycyclohexyl group, a 
benzyloxymethyl group, a 2,2,2-trichloroethoxymethyl group, a bis(2-chloroethoxy)methyl group, a 1-(2-chlo- 
roethoxy)ethyl group, a 2-methoxyethoxymethyl group, a 1-methyl-1-benzyloxyethyl group, a tertiary butyld- 
imethylsityl group, a trimethylsilyl group, a triethylsilyl group, a 2-thenyl group, a furfuryl group, a 2-thenoyt 

20 group, a pheny[group which may be substituted (wherein the substituent is selected from the group consisting 

of a halogen atom, a C1-C4 alkyl group, a CyC^ alkoxy group, a CyC^ haloalkyi group, a 0^-04 haloalkoxy 
group, a C3-C8 alkenyl group, a C3-C8 alkynyl group, a C02(Ci-C4 all^) group, a N(Ci-C3 alkyl)2 group, a 
cyano groMp. a nitro group, a SCH3 group, a SO2CH3 group, a phenoxy group and a phenyl group), a benzyl 
group which may be substituted (wherein the sut>stituent is selected from the group consisting of a halogen 

25 atom, a Ci -C4 alkyl group, a C1-C4 alkoxy group, a -C4 haloalkyi group, a Ci -C4 haloalkoxy group, a C3-C8 

alkenyl group, a C^-Cs alkynyl group, a 002(0^-04 all^) groups a N(Ci-C3 alkyl)2 group, a cyano group, a nitro 
group, a SCH3 group, a SO2CH3 group, a phenoxy group and a phenyl group), a -Q- phenyl group which may 
be substituted (wherein Q is a C2'C6 saturated or unsaturated carbon chain which may be branched, and the 
sutsstituent of the phenyl group is selected from the group consisting of a halogen atom, a C1-C4 alkyl group. 

30 a Ci -C4 alkoxy group, a Ci -C4 haloalkyi group, a Ci -C4 haloalkoxy group, a C3-C8 alkenyl group, a Cs-Cs alky- 

nyl group, a CXD2(Ci-C4 alkyl) group, a N(Ci-C3 alkyl)2 group, a cyano group, a nitro group, a SCH3 group, a 
SO2CH3 group, a phenoxy group and a phenyl group), a -Q-CO2R23 group (wherein Q Is a C2-C6 saturated or 
unsaturated cartxyi chain which may be branched, and R23 is a C<|-C4 alkyl group), a benzoyl group which 
may be substituted (wherein the substituent is selected from the group consisting of a halogen atom, a C1-C4 

35 alkyl group, a CyC^ alkoxy group, a CyC^ haloalkyi group, a C1-C4 haloalkoxy group, a C3-C8 alkenyl group. 

a 03-03 alkynyl group, a 0O2(0t-04 alkyl) group, a N(0i-03 alkyl)2 group, a cyano group, a nitro group, a SOH3 
group, a SO2OH3 group, a phenoxy group and a phenyl group), or a benzenesulfonyl group which may be sub- 
stituted (wherein the substituent is selected from the group consisting of a halogen atom, a C1-C4 alkyl group, 
a Ci -O4 alkoxy group, a CyC^ haloalkyi group, a Ci -O4 haloalkoxy group, a C3-C8 alkenyl groups a C^-Cq alky- 

40 nyl group, a CO2(Ci-04 alkyl) group, a N(0r03 alkyl)2 group, a cyano group, a nitro group, a SCH3 groups a 

SO2OH3 group, a phenoxy group and a phenyl group)], 
S-R1 1 (wherein R1 1 is as defined above), 

N(R1 1 )R1 2 (wherein R11 is as defined above, and R1 2 is a hydrogen atom, a O1 -03 alkyl group, 03-03 alkenyl 
group, a O3-C8 alkynyl group, a 03-06 cydoalkyl group, a O3-O6 cycloalkyl(Oi or 02)alkyl group, a phenyl 

45 group, a benzyl group, a O^-Oe alkoxy group, a formyl group, a C^-Oe acyl group, a -NHR24 group (wherein 

R24 is a Ci-Oe alkyl group), a O-i-Oe alkylsulfonyl group or a benzoyl group), where in -N(R11)R12. R1 1 and 
R12 may form a 3- to 8-membered saturated, unsaturated or partially saturated heterocyclic ring together with 
the N atom to which R1 1 and R12 are bonded, where the constituting elements of the ring is selected from the 
group consisting of a nitrogen atom, an oxygen atom, a sulfur atom and a cartx>n atom, and the heterocyclic 

so ring may be substituted (wherein the substituent is selected from the group consisting of a halogen atom, a O^ - 

Os alkyl group, a CyC^ alkoxy group, a C^-Og haloalkyi group, a C^-Oe haloalkoxy group, a CyC^ acyl group, 
a O3-C8 alkenyl group, a 03-63 alkynyl group, a benzoyl group and a phenyl group), or 
- NH(R12) [R12 is as defined above], 

55 R4 is a hydrogen atom, a halogen atom, a C^-Oe alkyl group, a CrOe alkoxy group, a Os-Og cycloalkyt group, a O3- 
Os alkenyl group, a O3-O8 alkynyl group, a CyCs haloalkyi group, a O3-C6 halocycloalkyi group, a Os-Cg 
cydoalkmcy group, a C3-O8 alkenyloxy group, a C3-O8 alkynyloxy group, a CyC^ haloalkoxy group, a Os-Og halo- 
cydoalkoxy group, a O^Og alkylthio group, or a phenyl group which may be substituted [wherein the substituent is 
selected from the group consisting of a halogen atom, a O1-O4 alkyl group, a O1-O4 alkoxy group, a O1 -O3 haloalkyi 
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group, a Ci-Cs haloalkoxy group, a Cs-Cs alkenyt group, a C^-Cq alkynyl group, a C02(Ci-C2 alkyi) group, a N(Ci- 
C3 alkyl)2 group, a phenoxy group and a phenyl group], 

R3 and R4 may form a 5- to 6-memb red ring which may be substituted, where the constituting elements thereof 
are groups selected from the group consisting of an oxygen atom, CH2, CH2CH2, CH2C(=CIH2) and CH2CBr2. 

5 together with the C atom to which R3 and R4 are bonded [wherein the substituent is selected from the group con- 

sisting of a halogen atom, a CI-I2OH group, a CH2SH group, a CH2NH2 group, a CH20Si(CH3)3 group, a CH2O- 
tetrahydropyranyl group, a Ci-C4 altoxy C1-C2 alkoxymethyt group, a CH20CH2-cyclopropyl group, a phenyl C1-C4 
alkoxymett^ group which may be substituted (wherein the substituent is selected from the group consisting of a 
halogen atom, a C1-C4 alkyI group, a C^-C^ alkoxy group, a C^-C4 habalkyi group and a nitro group), a phenyl C^- 

10 C4 alkylthiomethyl group which may be sut)Strtuted (wherein the substituent is selected from the group consisting 
of a halogen atom, a C1-C4 alkyI group, a CrC4 alkoxy group, a C1-C4 haloalkyi group and a nitro group), a phe- 
nylthiomethyl group which may be substituted (wherein the sutsstituent is selected from tiie group consisting of a 
halogen atom, a C1-C4 alky! group, a C1-C4 alkoxy group, a C1-C4 haloalkyi group and a nitro group), a piperidyi 
group, a pyridylmethyl group, a pyridyl group, a morpholinomethyl group, a piperazinomethyl group, a pyrrol idinyl- 

15 methyl group, a piperazinomethyl group, a pyrrolylmethyl group, a phenylaminomethyl group which may be substi- 
tuted (wherein the substituent is selected from tiie group consisting of a halogen atom, a CrC4 alkyI group, a Ci- 
C4 alkoxy group, a C1-C4 haloalkyi group and a nitro group), a phenyl C1-C4 alkylaminomethyl group which may be 
substituted (wherein the substituent is selected from the group consisting of a halogen atom, a -C4 alkyl group, 
a C1-C4 alkoxy group, a CrC4 haloalkyi group and a nitro group), a 4-pheny1piperazinomethyl group, a N-benzyl- 

20 N-methytaminomethyl group, a 4-(4'acy1piperazinyl)phenoxymethyl group, a 4-(4-isopropylpiperazinyl)phenoxyme- 
thyl group, a 4-[4-[4-[2,4-dihydro-2-(1-mefriylpropyf)-3H-1 ,2,4-triazol-3-one-4-yl]phenyl]piperazino]jpihenoKyifrethyl 
groups a Ci-Cie alM group, a C^-C^a alkoxy group, a CvCg haloalkyi group, a CrC^e haloalkoxy group, a Cg-Cg 
alkenyl group, a Cg-Cs alkynyl group, a Ci-Cis alkoxymethyl group, a C2-C18 alkenyloxymethyl groups a Cg-Cia 
alkynyloxymethyl group, a Cg-Cis alkenylthiomethyl group, a Cg-Cisalkenylaminomethyl groups a 3-substituted-1- 

25 pyrrdytmethyl group, a CyC4 alkylthiomethyl group, a C^-Ce alkylaminomethyl group, a C1-C19 alkylcarbony- 
loxymethyl group, a Cg-C^g alkenytcariaonyloxymethyl group, a phenyl C1.3 alkyl group, a {C^-Cs aikyl)2 aminome- 
thyl group (wherein the alkyl groups as substituents of the amino group may form a 5- or 6-membered cyclocydic 
ring), a phenoxymethyl group which may be substituted (the substituent of the phenyl group is selected from the 
group consisting of a halogen atom, a 0^-04 alkyl group, a C1-C4 alkoxy group, a C1-C4 haloalkyi group, a 0^04 

30 haloalkoxy group, a C3-C8 alkenyl group, a C3-C8 alkynyl group, a C02(Ci -04 alkyl) group, a N(CrC3 all^l)2 group, 
a cyano group, a nitro group, a SCH3 group, a SO2CH3 group, a phenoxy group and a phenyl group), and a phenyl 
group which may be substituted (wherein the substituent is selected from the group consisting of a halogen atom, 
a nitro group, a C1-C4 alkyl group, a Ci-C4 alkoxy group, a C1-C4 haloalkyi group, a CyC^ haloalkoxy group, a 
N(Ci-C3 alkyl)2 group, a phenoxy group and a phenyl group)], 

35 provided that when the carbon atom substituted by R3 and R4 is an optically active cartxsn atom, the lacemate and 
both of the two isolated optical isomers are included, and when two optically active sites are present in the mole- 
cule, the diastereomer mixture and all of tiie isolated two diastereomers and four optical isomers are included, and 
R3 and R4 may together form =NH. sNNHg. =NOH. =NOR1 1 (wherein R1 1 is as defined above, and the geomet- 
rical isomers include the E/Z mixture and both of the isolated E and Z). =NO-Q-R1 1 (wherein Q and R1 1 are as 

40 defined above, and the geometrical isomers include the E/Z mixture and toaih of the isolated E and Z). =:NO-Q-CX)2- 
(CrC4 alkyl group) (wherein Q is as defined above, and the geometrical isomers include the E/Z mixture and botii 
of the isolated E and Z). or oNNR11(R16) (wherein R11 is as defined above. R16 is a hydrogen atom, a CyCe alkyl 
group, a C3-C8 alkenyl group, a C^-Cq alkynyl group, a benzyl group or a phenyl group, and the geometrical isomers 
include the E/Z mixture and both of the isolated E and Z). The present invention also provkles hert»cides containing 

45 the compounds of the present invention. 

Preferred compounds of the present invention are as follows: 

(a) A compound wherein R1 is CF2X (X is a chlorine atom or a bromine atom). 

so (b) A compound wherein R2 Is a phenyl group which may be substituted (wherein the substituent is selected from 
the group consisting of a halogen atom, a C1-C4 alkyl group, a Ci-C4 alkoxy group, a trifluoromethoxy group and a 
trifiuoromethyl group), a thienyi group, a furyl group or a pyridyl group; R3 is a halogen atom, a CyCs alkoxy group, 
a C3'C6 cydoalkyloxy group, a phenoxy group which may be substituted (wherein the substituent is selected from 
the group consisting of a halogen atom, a €^€4 alkyl group, a C1-C4 alkoxy group and a trifiuoromethyl group), a 

55 tetrahydropyranyloxy group, a phenyl C1-C4 alkoxy group which may be sufc>stituted (wherein the substituent is 
selected from the group consisting of a halogen atom, a C^-C4 alkyi group and a C1-C4 alkoxy group), a C3-C6 
cydoalkyl Cf or alkoxy group, a C3-C6 alkenyloxy group, a C3-C6 alkynyloxy group, a C1-C4 alkoxycartx>nyl(Ci- 
C4)alkoxy group, a C^-C^ alkoxycaitMnyfoxy group, a 01-04 alkoxy(0i-04)alkoxy group, a Oi-04 alkylthio(Oi- 
04)alkoxy group, a cyano Ci-04 alkoxy group, a mono or di Cr04 alkylaminocaridonyloxy group, a mono or di Or 
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C4 alkyiamlnothiocartx>nyloxy group, a C1-C4 aikylcartx>nytQxy group, a C1-C4 alkylsulfonyloxy group, a di C1-C4 
alkylaminosuHonyloxy group, a mercapto group, a CrC4 alkylthio group, a phenylthio group, a benzylthio group, a 
C^'Cs alkenylthio group, a C3-C6 alkynylthio group, a Ct-C4 alkoxycartx>nyl(Ci •C3)alkylthio group, a C1-C4 alkoxy- 
carbonytthio group, a 0^-04 alkoxy CrC4 alkylthio group, a cyano Ci-C4 alkylthio group, a mono or di C1-C4 
alkylaminocart>onylthio group, a mono or di C1-C4 alkyfaminothiocarbonylthio group, a CyC^ alkyfthiocarbonytthio 
group, an amino group, a mono or di C1-C4 alkylamino group, a methyl (methoxy)amino group, a methoxyamino 
group, a hydroxy C1-C4 alkylamino group, a mono or di C3-C5 alkenylamino group, a mono or di C3-C5 alky- 
nylamino group, a carboxy C1-C4 alkylamino group, a C1-C4 alkoxycaitx>nyl C1-C4 alkylamino group, a 0^-04 
alkoxycarbonyl CrC4 alkyl(methyl)amtno group, a C3-C6 cycloalkylamino group, a phenytamino group, a phenyl 
Ci-C4 alkylamino group which may be substituted (wherein the substttuent is selected from the group consisting of 
a halogen, methyl and methoxy). a benzyl(methyl)amino group, a benzyl(formyl)anmrx> group, a phe- 
nyl(f6rmyt)amino group, a CyC^ alkylsulfbnylamino group, a mono or di 0^04 alMaminosuHbnylamino group, a 
cyano C1-C4 alkylamino group, a C1-C4 alkylcart)onylamino group, a mono or di C1-C4 alkylaminocarbonylamino 
group, a mono or di CyC4 alkylaminothioceubonylamino group, a mono or di Ct-C4 alkylhydrazino group, a di Ci- 
C4 alkylamino group, an imidazolyl group, a triazot-1-yt group, a morpholino group, a dimethyl -substituted mor- 
pholino group, a piperazino group, a piperidino group, a pyrrol idinyl group or an aziridinyl group; and R4 is a hydro- 
gen atom or a methyl group. 

(c) A compound wherein R2 is a phenyl group which may be substituted (wherein the substituent is a halogen, a 
C-1-C4 alkyi group, a C1-C4 alkoxy group or a trifluoromethyl group), a thienyl group, a furyl group or a pyridyl group; 
and R3 and R4 form together with the carbon atom to which R3 and R4 are bonded, a 1 .3-diQxane ring which may 
be substituted (wherein the substituent is methylene or a halogen), or a 1.3-diox6lan ring which may be substituted 
(wherein the substituent is a Ci-Cs alkyi group, a halo Ci -C4 alkyI group, a methoxymethyl group or a C^-Cs alkenyl 
group). 

(d) A compound wherein R2 is a CrCs alkyi group, a C^-Cs halocyck>alkyl group, a Cs-Cg cydoalkyl group or a C3- 
Ce cydoalkyl Ci or C2 alkyi group; and R3 and R4 together form a formula 



together with the carbon atom to which R3 and R4 are bonded, wherein R8 is a hydrogen atom, a Cf-Cao alkyi 
group, a phenyl group which may be substituted by a nitro group, a phenyl C1.3 alkyi group, a C3-C6 alkenyl group, 
a halo C^t-Cg alkyi group, a CyC^Q alkoxymethyl group, a benzyloxymethyl group which may be substituted (the 
substituent is selected from the group consisting of a methoxy group, a methyl group and a halogen atom), a phe- 
noxymethyl group which may be substituted (wherein the substituent is selected from the group consisting of a 
methoxy group, a 0^-04 alkyi group, a halogen atom and a nitro group), an allyloxymethyl group, a propinyloxyme- 
thyl group, a hydroxymethyl group, a trimethylsilyloxymethyl group, a tetrahydropyranyloxymethyl group, a meth- 
oxymethoxymethyl group, a cydopropylmethoxymethyl group, a mono or di C1-C12 alkylaminomethyl group, an 
aminometl^ group, a phenylamino CrC4 alkyi group which may be substituted by a nitro group, a phenyl 0^-04 
alkylaminomethyl group which may be substituted by a halogen atom, a C3-C6 cycloalkylaminomethyl group, a pyr- 
rolidinylmethyl group, a piperazinomethyl group, a morpholinomethyl group, a piperidinomethyl group, a C1-C4 
alkylthiomethyi group, a mercaptomethyl group, a phenylthiomethyl group which may be substituted by a halogen 
atom, a phenyl C1-C4 alkylthiomethyi group which may be substituted by a halogen atom, a CrCiy alkylcart)ony- 
loxymethyl group, a C^-C^ alkenylcartx>nytQxymethyl group, a benzoyloxymethyl group, a piperidyl group, a 4-phe- 
nylpiperazinomethyl group, a 4-(4-acylpiperazinyl)phenoxymethyl group, a 3-substituted-1 -pyrrolylmethyl group, a 
4-[4-[4-[2,4<jihydro-2-(1-methylpropyl)-3H-1,2,4-triazol'3-one-4-yl]phenylpperazino]phenoKym^ group, a pyri- 
dyl group or a pyridytmethyl group. 

(e) A compound wherein R2 is a Ci-Cs alkyi group or a C3-C6 cydoalkyl group; and R3 and R4 together form a 1 ,3- 
dioxane ring which may be substituted (wherein the substituent is a methylene group or a halogen atom) together 
with the cartx)n atom to which R3 and R4 are bonded. 

(f) A compound wherein R2 is a C^-Cs alkyi group, a C3-C6 cydoalkyl group or a C3-C6 cydoalkyl or C2 alkyi 
group; R3 is an amino group, a mono or di C-1-C4 alkylamino group, a hydroxy C1-C4 alkylamino group, a cyano C-i- 
C4 alkylamino group, a 0^-04 alkoxycarbonylmethyl(methyl)amino group, a C3-C6 alkenylamino group, a Ca-Cg 
alkynylamino group, a phenylamino group which may be substituted by a halogen atom, a phenyl C1-C4 alkylamino 
group which may be substituted (wherein the substituent is selected from the group consisting of a halogen atom, 
a Ci-C4 alkyi group, a trifluoromethyl group and a methoxy group), a phenyl C1-C4 alkyl(1brnfiyl)amino group which 
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may be substituted by a halogen atom, a C1-C4 a)kyl(fbrmyl)amino group, a phenyl 0^.4 alkyl(Ci-C4 alkyl)amino 
group which may be substituted by a halogen atom, a diphenylmethylamino group, a thienylmethylamino group, a 
nx}rpholino group, a dimethyl-substituted morpholino group, a thiomorpholino group, a piperidino group, a dimethyl- 
substituted piperidino group, an aziridyl group, a dimethylaziridyl group, a pyrrolyt group, a pyrrolidyt group, a Cy 

5 C3 alkyt-substituted piperidyl group, a methyl-substituted piperazyl group, a phenyl-substituted piperazyl group, a 

Cs or 67 alkyleneimino group, an imidazol-1 -yl group, a pyrazol-1 -yi group, a triazot-1 -yl group, a phenyl-substituted 
piperidyl group, a benzyl -substituted piperidyl group, a dimethylamino-substituted piperidyl group, a trHluorometh- 
ylpiperidyl group, a perhydroquinolyl group, a tetrahydroquindyl group, a tetrahydro-mono or dimethyl-substituted 
quinolyl group, a dihydro<limethyl-substituted quinolyl group or a dihydro-dimethyl-chloroquinolyl group; and R4 is 

10 8 hydrogen atom. 

(g) A compound wherein R2 is a Ci-Ce alkyi group, a C3-C6 cycloalkyi group or a C3-C6 cycloalkyi C-t or C2 aikyt 
group; R3 is an 0-R6 group, wherein R6 is a CyCs aikyi group, a C3-C6 cycloalkyi group, a C3-C5 alkenyl group, a 
C3-C5 alkynyl group, a halo C1-C4 alkyI group, a halo C3-C5 alkenyl group, a phenyl group which may be substituted 
(wherein the substituent is selected from the group consisting of a halogen atom, a C1-C4 alkyI group arxJ a meth- 

IS oxy group), a phenyl C1-C4 alkyI group which may be substituted (wherein the substituent is selected from the 
group consisting of a halogen atom, a -C4 alkyi group and a methoxy group), a C1-C4 alkylcarbonyl group, a phe- 
nylcarbonyl group which may be substituted (wherein the substituent is selected from the group consisting of a hal- 
ogen atom, a C1-C4 atkyi group and a methoxy group), a benzylcarbonyl group, a CyC^ alkylsuHbnyl group, a 
phenylsulfonyl group which may be substituted (wherein the substituent is selected from the group consisting of a 

20 halogen atom, a -C4 alkyI group and a methoxy group), a -C4 alkoxy Ci .4 alkyt group which may be substituted 
by a halogen, a CyC^ all^lthiomethyl group, a mono or di C^-C4 alkylaminocafbonyt group, a mono or di CyC^ 
alkylaminothiocarbonyi group, a C1-C4 alkoxycarbonyl group, a C1-C4 alkoxycarbonyl C1-C2 alkyt group, a 
cyanomethyl group, a tetrahydropyranyt group, a 3-bromotetrahydropyranyl group, a methocytetrahydropyranyl 
group, a tetrahydrothiopyranyl group which may be substituted by a methoxy groups a tetrahydrofuranyl group, a tet- 

25 rahydrothiofuranyl group, a 1 .4-dioxan-2-yl group, a methoxy-substituted cyclohexyl group, a C1-C2 alkoxy CrC2 
alkoxymethyl group, a benzytoxymethyt group or a 0^.4 trialMsliyI group; and R4 is a hydrogen atom. 

(h) A compound wherein R2 is a C^.e alkyi group, a phenyl group which may be substituted (wherein the substituent 
is selected from tiie group consisting of a halogen atom, a 0^-04 alkyi group, a C1-C4 alkoxy groMP and a trifluor- 
omethyl group), a thienyl group, a furyl group or a pyridyl group; and R3 and R4 together form a formula sN-RS, 

30 wherein R5 is a CrCe alkoxy group, a C3-C6 cycloalkyloxy group, a C3-C6 alkenyloxy group, a C3-C6 alkynyloxy 
group, a C1-C4 alkoxycarbonyl 0^-04 alkoxy group, a cartxsnyl methoxy group, a benzyloxy group which may be 
substituted by a halogen atom, a hydroxy group, a mono or di C1-C4 all^lami no group, a phenylamino group which 
may be substituted (wherein the substituent is selected from the group consisting of a halogen atom, a C1-C4 alkyi 
group, a methoxy group and a trif luoromethyl group), a benzylamino group which may be substituted by a halogen 

35 atom or a benzyloxy group which may be substituted (wherein the substituent is selected from the group consisting 
of a C1-C4 alkyi group, a halogen atom and a methoxy group). 

The compounds of the present invention exhibit high herbicidal activities as a herbicide for upland fields and non- 
agriculturai fiekis, either in soil treatment or in foliage freatment at tow doses against broad-leaved weeds such as 

40 Sotanaceous weeds (Soianaceae) represented by black nightshade (Sotanum nigrum) and jimsonweed (Datura stra- 
monium) . Malvaceous weeds (Matvaceae) represented by velvetieaf (Atxjtilon theoohrasti) and prtekly skla fSida 
spinosa) . Conolvulaceous weeds (Convotvuiaceae) represented by morningglories (Ipomoea sdds.) including common 
morningglory (lDonrK)ea purpurea) and bindweeds fCalvsteaia spps.), Amarantiiaceous weeds (Amaranthaceae) rep- 
resented by livid amaranth ( Amaranthus iividus) and redroot pigweed (Amaranthus retroflexus) . Composite weeds 

45 (Compositae) represented by common cocWebur (Xanthium pensvlvanicum) . common ragweed (Ambrosia artemisiae- 
iQlia). sunflower (Heiianthus annuus). hairy galinsoga (Galinsoga ciliata) . creeping thistie (Cirsium arvense). common 
groundsel (Senecio vulgaris) and annual fteabane (Erigeron annus) . Cruciferous weeds (Cruciferae) represented by 
India field cress (RfirifiQajQ^isa), kedlock fSinaois arvensis) and shepherd's purse (Caosella Bursaoastoris). Polygo- 
naceous weeds (Polygonaceae) represented by posumbu knotweed (Polygonum Blumei) and wild buckwheat (Polv- 

50 gonum convolvulus) . Portulacaceous weeds (Portulacaceae) represented by common purslane (Portulaca oleracea) . 
Chenopodiaceous weeds (Chenopodiaceae) represented by common lambsquater (Chenopodium album) , figleaved 
goosefoot ( Chenopodium ficifolium) and kochia ( Kochia scoparia) . Caryophyilaceous weeds (Caryophytlaceae) repre- 
sented by common chickweed (Stellaria media) . Saophulariaceous weeds (Scrophulariaceae) represented by persian 
speedwell (Veronica oersica) . Commeiinaceous weeds (Commelinaceae) represented by asiatic dayflower (Commel- 

55 ina communis) , labiate weeds (t^latae) represented by dead-nettle fL^mium amolexicaule) and red deadnettle (Lam- 
ium punaureum) . EMphorbiaceous weeds (Euphorbiaceae) represented by prostrate spurge (Euphorbia supina) and 
spotted spurge (Euphortjia maculate) . Rubiaceous weeds (Rubiaoeae) represented by bed straw fGatiumsourium) and 
Indian madder (Rubia akane) . Violaceous weeds (Violaceae) represented by violet (Viola mandshurica) . and Ijegumi- 
nous weeds (Leguminosae) represented by hempsesbania (Sesbania exaHata) and sicMepod (Cassia obtusifolia) : and 
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various cropland weeds such as Graminaceous weeds represented by shattercane fSoroham bicolor) . fall panicum 
(Panicum dic hotomif lorumV johnsongrass (Sorghum halepense). barnyardgrass (Echinochloa crus-galli v ar. crus-qalli) . 
barnyardgrass (Echinochloa crus-galli var. praticola) . barnyardgrass (crop) ( Echinochloa utilis) . large crabgrass (Digi- 
taria adscendens) . wild oat f Avena fatua) . goosegrass (Eleusine indica) . green foxtail fSetaria vlridis) and water foxtail 
5 f Alopecurus aeaualis^ . and Cyperaceous weeds represented by purple nutsedge (Cvperus rotundus. Cvperus esculen- 
tys). 

Further, the compounds of the present invention exhibit high herbicldal activities as a herbicide for paddy fields 
either in submerged soil treatment or In foliage treatment at low doses against various paddy weeds such as Afismata- 
ceous weeds (Alismataceae) represented by narrow leaf waterplantain (Alisma canallculatum) . arrowhead (Saqlttaria 

10 triftalia) and Japanese ribbon wapato (Sagfttarla pyqmaea) . Cyperaceous weeds (Cyperaceae) represented by smail- 
f lower umbretlaptant ( Cyperus difformis) . perennial flat sedge (Cyperus serotinus) , bulrush ( Sdrpus juncddes) and 
water chestnut (Eleocharis kuroguwai) . Scrophulariaoeous weeds (Scrothulariaceae) represented by false pimpernel 
(Lindemia ovxidaria) . Potenderiaceous weeds (Potenderiaceae) represented by ducksalad ( Monochoria vaginalis) . 
Potamogenaceous weeds (Potamogetonaceae) represented by roundleaf pondweed (Potamogeton distinctus) . Lythra- 

IS ceous weeds (Lythraceae) represented by toothcup (Rotala indica) . barnyardgrass (Echinochloa oryzicola) . tarn- 
yardgrass (Echinochloa crus-galli var. formosensis) and barnyardgrass (Echinochloa crus-galli var. crus-g alli ) . 

Therefore, the compounds of the present invention can be used as an active ingredient of herbicides for upland 
fields, paddy fields, lawns, orchards, pastures and other non-agricultural fields. Now. various methods for producing 
them will be described in detail. 

20 The compounds of the present invention can be synthesized by the methods represented by the following Schemes 
1 to 6 (in Schemes 1 to 6. R1 to R4 are as defin^ above, each of Ra and Rb is a C^Cs alkyi group. L is a leaving group, 
Met is a metal atom such as Mg or Zn. arxJ Hal is a halogen atom). 

The starting material. 2,4-dicark3onyl compound (II). can be easily synthesized In accordance with the methods dis- 
closed In The Chemistry of the Cartx>nyl Group", p. 273, written by D.P.N. Satchell and R.S.Satchell. edited by Saul 

25 Patai (published by Wiley-lntersdence, 1966) and "Organic Reactions Vol. 1", p. 266, written by C.R.Hauser and 
B.E.Hudson. Jr. (published by John Wiley & Sons. Inc.. 1942). 
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RI-C-CH2 — C-R2 



Synthesis route (1) 
CH(ORa)3 



Synthesis 
route (2) 



ai) 



(CH3)2NCH(ORb)2 

or 

V [(CH3)2N]2CHOC(CH3)3 



O O 

M II 

R1-C-C-C-R2 
II 

RaO 



(III) 



HC 



NH 



45 



so 



O O 

U II 

R1-C-C-C-R2 
(CH3)2N (IV) 



HC 



NH 



NH- 



(Scheme 1) 



C-R2 
(V) O 



(1) Synthesis route (1) in Scheme 1 indicates a method of producing a pyrimidine derivative (V) which comprises 
55 reacting a 2.4<dicaitx>nyl compound (II) with an orthoformic ester derivative and, as a case requires, a catalytic 
amount of zinc chloride (ZnCy. and then reacting the resulting 3-altoxy methytene-2,4-dicartx)nyt derivative (III) 
with a fbrmamidine. 



(2) Synthesis route (2) in Scheme 1 indicates a method of producing a pyrimidtne derivative (V) which comprises 
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reacting a 2,4-clicartx)ny] compound (II) with a N,N<limethylformamlde dialkylacetal or tert-butoxy-bi5(dimethyt- 
amino)methane and then reacting the resulting 3-dimethyIaminomethy1ene-2.4-dicartx>nyl derivative (IV) with a for- 
mamldine. 




(Scheme 2) 



(3) Scheme 2 indicates a method wherein a pyrimidine derivative (V) is converted into a corresponding alcohol (VI) 
by a suitable reduction method (for example, reduction with a reagent such as NaBH4. BH3 or a BH3 amine com- 
plex) or asymmetric reduction. 

When the resulting alcohol (VI) is racemic, each of the optically active alcohols can be obtained through a suit- 
able optical resolution, if necessary. 




(Scheme 3) 



(4) Scheme 3 indicates a method of producing a compound (VII). which comprises reacting a pyrimidine derivative 
(V) with an org€mic metal reagent R4-Met-Hal (provided that the case that R4 is a hydrogen atom is excluded). 
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(X) O-L (IX) R3 



Scheme 4 



(5) The synthesis route (VI^VIII^IX) in Scheme 4 indicates a methcxj which comprises reacting an alcohol (VI) 
with a suitable halogenating agent such as phosphorus oxychloride, phosphorus oxybromide, phosphorus pen- 
tachloride, thionyl chloride, thionyl bromide or concentrated hydrochloric add to synthesize a corresponding halo- 
genated compound (Vill), and a method which comprises subsequently reacting the compound (VIII) with a 
nucleophilic reagent (such as O, N or S) in the presence or absence of a base to produce the compound (IX) of the 
present invention. 

The synthesis route ((a) VI->1X) indicates a method for producing a compound (IX) of the present invention by 
reacting the alcohol (VI) with an olefin in the presence of a suitak^le acid catalyst, for example, sulfuric acid, para- 
toluenesulfbnic acid, trifluoroacetic acid or Lewis acid (such as TICI4. EtAICIg. BF3 etherate or AICI3) (provided that, 
in this case. R3 is limited to a substituent bonding with an oxygen atom). 

The synthesis route ((b) VI->IX) indicates a method for producing the compound (IX) of the present invention 
by reacting the alcohol (VI) with an electrophilic reagent in the presence of a basic catalyst such as sodium hydride, 
potassium tertiary butoxide. potassium hydride or potassium carbonate (provided that, in this case. R3 is limited to 
a substituent borKling with an oxygen atom). 

The synthesis route (VMX^IX) indicates a method for producing the compound (IX) of the present invention 
by reacting the alcohol (VI) with a suitable leaving group such as a methanesulfbnyl group, a paratoluenesulfbnyl 
group or a trifluoromethylsulfonyl group to synthesize a compound (X) and subsequently reacting the compound 
(X) with a nucleophilic reagent (such as O. N and S). 




pCI) Scheme 5 
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(6) TTie synthesis route p(l->-^XIl) in Scheme 5 provides a method for obtaining a compound (XII) of the present 
invention from an alcohol (XI) in the same manner as in Scheme 4. 

5 



10 



15 



20 




Scheme 6 



25 

(7) By the synthesis route (V->XII1) in Scheme 6, a compound (XIII) of the present invention can be produced by a 
method of reacting the pyrimidine derivative (V) t>y a suitable acetalization reaction, for example, a) with an alcohol 
in the presence of an add catalyst (such as paratduenesutfonic acid), b) with an orthoester in the presence of an 
30 acid catalyst, or c) with an alcohol in the presence of trimethylsilyt chloride (Me^SICI). 

In the synthesis route (V^XIV). a compound (XIV) of the present invention can be produced by dehydrating 
the pyrimidine derivative with R5-NH2 (R5 means a substituent in claims which forms an imino group). 

BEST MODE OF AN EMBODIMENT OF THE PRESENT INVENTION 

35 

Now, the syntheses of the compounds of the present invention and their intermediates will be described in detail 
with reference to Examples. However, it should be understood that the present invention is by no means restricted by 
such specific Examples. 

40 EXAMPLE 1 

Synthesis of 1-chloro-4-(4-chlorophenyl)-1.1-dlfluoro-2,4-butanedione 



45 



so 




55 38 g of ethyl chlorodrfluoroacetate was added to 22.7 g of sodium methoxide and 300 ml of dry ethyl ether under 
cooling with ice. 31 g of p-chloroacetophenone was gradually added thereto under cooling with ice. The mixture was 
stirred at room temperature for 12 hours. The solvent was distilled off under reduced pressura 150 ml of 6N hydrochlo- 
ric add was added under cooling with ice. and extraction with ethyl acetate was carried out. The extract layer was 
washed with water, and the solvent was distilled off under reduced pressure. The resulting crude product was purified 



10 



EP0 764 641 A1 

by silica gel column chromatography (developing solvent: chloroform), to obtain 49.5 g of the desired product as a pale 
yellow viscous liquid. 

EXAMPLE 2 

Synthesis of 1-chloro-4-(4-chlorophenyl)-1,1-difluoro-3-ethaxymethylene-2,4-butanedione 



15 




A mixture of 49.5 g of 1 -choro-4-(4-chlorophenyl)-1 .1 -dif luoro-2,4-butanedione, 41 .3 g of ethyl orthofbrmate and 57 
20 g of acetic anhydride was refluxed under heating for 4 days. The solvent was distilled off under reduced pressure to 
obtain 60.4 g of a crude product, which was used for the next reaction as it is. 

EXAMPLES 

25 Synthesis of 5-(4-chlorobenzoyl)-4-chlordifluoromethylpyrimidine (Compound Na 1 -1) 



30 



.NH, 




r 

NH.CH3CO2H 

Na, EtOH 



N CF2CI 



CI 



40 



45 



6 g of metal sodium and 500 ml of dry ethanol were mixed to prepare a sodium ethoxide solution. 23.3 g of forma- 
midine acetate was added to the solution, and the mixture was stirred at room temperature for 15 minutes. 60.4 g of 1- 
chloro-4-(4K;hlorophenyl)-1.1-difluoro-3-ethoxymethy!ene-2,4-butanedione (aude product) was gradually added under 
cooling with ice. The mixture was refluxed under heating for 2 hours. The solvent was distilled off under reduced pres- 
sure. 300 ml of ice water was added, and then extraction with ethyl acetate was carried out. The extract layer was 
washed with water, and the solvent was distilled off under reduced pressure. 

The resulting crude product was purified by silica gel column chromatography (developing solvent: chlorofornVhex- 
ane = 1/1) to obtain 27 g of the desired product as a pale yellow liquid. Refractive index nQ^^^I .5742 



so 
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EXAMPLE 4 

Synthesis of 4<hlorodifluoromethyl-5-[1-(4<hlorophenyl)-1-hydroxymethy1]pyrimidtne (Compound No. 1-2) 




12 g of 5-(4-chlorobenzoyl)-4-chlorodifluoromethylpyrimldine and 6 g of a t-butylamine borane complex were added 
to 1 00 ml of ethanol. and the resulting mixture was stirred at 0°C for 2 hours. Then, 20 ml of acetone was added thereto, 
and the mixture was stirred at O'^C for 1 hour. The solvent was distilled off under reduced pressure, and the residue was 
purified by silica gel column chromatography (developing solvent: chloroform) to obtain 1 1 .1 g of the desired product as 
a pale yellow viscous liquid. Refractive index nQ^^-^1.5563 

EXAiy^PLE 5 

Synthesis of 4-chlorodifluoromethyi-5-[1-(4-chlorophenyl)-1-chloromethyqpyrimidine (Compound No. 1-5) 




11.1 g of 4-chlorodifluoromethyl-5-[1 -(4-chlorophenyl)-1 -hydroxymethyl]pyrimidine was dissolved in 100 ml of chlo- 
roform. 30 ml of thionyl chloride was added thereto. The mixture was refluxed under heating for 1 hour. The solvent and 
an excess amount of thiony chloride were distilled off under reduced pressure, and the residue was used for the next 
reaction as it is. Refractive index no^® ^1.5653 

EXAIMPLE 6 

Synthesis of 4-chIorodif luoromethyl-5-[1 •(4-chlorophenyl)-1 -(1 .1 -dimethylethox^methyqpyrimidine (Compound Na 1 - 
9) 




0.8 9 of 4-chlorodifluoromethyl-5-[1-(4'Chlorophenyl)-1-chloromethyf]pyrimidine was dissolved in 30 ml of t-butyt 
alcohol. 1 g of potassium t-butoxide was added thereto. The mixture was stirred at room temperature fbr 3 hours, and 
100 ml of water was added thereto, followed by extraction with ethyl acetate. The solvent was distilled off under reduced 
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pressure, and the residue was purified by silica gel column chromatography (developing solvent; chloroformiethyl ace- 
tate = 7:3) to obtain 0.4 g of the desired product Refractive index nQ^-^ 1 .5291 

EXAMPLE 7 

Synthesis of 4K;hlorodifluoroniethyi-5-[1-(4K^orophenyO-1-(1 J<itmethyl6thQxy)rnethyQpyrimidine (Compound No. 1- 
9) 



10 



IS 




2.44 g of phenyl)-1 -hydroxymethyllpyrimidine was dissolved in 150 ml of chloroform, and 3.5 g of isobutylene was 
blown thereinto at 0*>C. 1 .2 ml of boron trif luoride etherate was added thereto. TTie mixture was sealed and left to stand 
25 for three days. The reaction solution was purified directly by silica gel column chromatography (developing solvent: chlo- 
rofbrm) (035x400 mm) to obtain 1 .61 g of the desired product 

EXAMPLES 

30 Synthesis of 4-chlorodif luoromethyl-5-[1 -(4-chlorophenyl)-1 -(N,N-dim6thylamino)methyqpyrimidine (Ck)mpound No. 1 - 
15) 



35 




CH3 CH3 



45 0.7 g of 4-chlorodif luoromethyl-5-[1 -(4-chlorophenyl)-1 -chloromethyQpyrtmidine was dissolved in 30 ml of isopropyl 
alcohol, and 3 ml of a 50% dimethylamine aqueous solution was added thereto. The mixture was stirred at room tem- 
perature for .1 hour and then at 50^*0 for 2 hours. The solvent was distilled off under reduced pressure and 100 ml of 
water was added tiiereto, followed by extraction with ethyl acetate. The solvent was distilled off under reduced pressure, 
and the residue was purified by preparative tiiin-layer chromatography (developing solvent; chloroform: ethyl acetate = 

50 8:2) to obtain 0.2 g of the desired product. Melting point 60-61 ^'C 
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EXAMPLE 9 

Synthesis of 4<hIorodifluoromethyl-5-[1-(4-fluorophenyl)-1-(1-methylethoxy)met (Compound No. 1-36) 

5 



10 



IS 




0.41 g of 4-chiorodifluoromethyl-5-[1-(4-fluoix)phenyl)-lK:hloromethyl]pyrimidine was dissolved in 50 ml of isopropyl 
20 alcohol, and the mixture was ref luxed under heating at 1 0O^'C for 1 4.5 hours. The solvent was distilled off under reduced 
pressure and the residue was purif ied by preparative thin-layer chromatography (developing sbivent: hexane:ethyl ace- 
tate s 5:1) to obtain 0.47 g of the desired product. Refractive irxlex nD^^'^1.5106 

EXAMPLE 10 

Synthesis of 4-chk>rodHluoro-5-[1-(4-chlorophenyt)-1-(N,NKjimethylcarbanfioyloxy)metf^ (Compound No. 1- 

68) 




45 1.64 g of 4-chlorodifluoromethyl-5-[1-(4-chlorophenyl)-1-hydroKymethyl]pyrimidine was dissolved in 30 ml of dry 
ethyl ether. 0.75 mi of N.N-dimethylcart>amoyl chloride was added thereto, and 0.33 g of a 60% sodium hydride was 
added under cooling with water. The mixture was stirred at room temperature for 3 hours and then 50 ml of ice water 
was added thereto. The solution was extracted with 100 ml of ethyl ether, and after drying over anhydrous magnesium 
sulfate, the solvent was distilled off under reduced pressure. The residue was purified by silica gel column chromatog- 

50 raphy (developirrg solvent: chloroform/hexane » 7:3) to obtain 1.32 g of the desired product. Refractive index 
no^® ^1.5358 



55 
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EXAMPLE 11 

Synthesis 4-chlorodifluoromethyl-5-[1-(4K:hlorophenyOO>(cyanomethoxy)methyl]pyrimidine (Compound No. 1-76) 




1.1 g of 4-chlorodifluoromethyl-5-[1-(4-chlorophenyl)-1-hydroxymethyGpyrimidine was dissolved in a mixture sol- 
vent of DMF and ethyl ether (5 ml, 30 ml), and 0.43 g of a 60% sodium hydride was added thereto under cooling with 
water, "me mixture was stirred for 10 minutes. 1 .73 g of bromoacetonitrile was added thereto. The mixture was stirred 
at room temperature for 3 hours and then 50 ml of water was added. The mixture was extracted with 100 ml of ethyl 
ether and dri^ over anhydrous sodium sulfate, and then the solvent was distilled off under reduced pressure. The res- 
idue was purified by preparative ttnin-layer chromatography (developing solvent: chlorofbrm/hexane s 7:3) to obtain 0.4 
g of the desired product Refractive index nQ^°-^1 .5535 

EXAMPLE 12 

Synthesis of 4-chlorodifluoromethyt-5-[1-(4<hlorophenyl)-1-(ethylcarbanrx)yloxy)methyl]pyrirTO^ (Conpound No. 1- 
77) 




0.9 g of 4-chlorodifluoromethy1-5-[1-(4-chlorophenyl)-1-hydrQxymethyl]pyrimidine and 0.5 g of ethyl isocyanate 
were dissolved in 30 ml of dry ethyl ether. 0.05 g off potassium t-butoxide was added thereto and the mixture was stirred 
at room temperature for 12 hours. The solvent was distilled off and the residue was purified by silica gel column chro- 
matography (developing solvent: chloroform) to obtain 0.88 g of the desired product Refractive index no^°^1.5315 
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EXAMPLE 13 

Synthesis of 1-choro-1,1-diftuoro-3-6thoxymethylene-2.4-pentanedione 



Ov^CFjCI 




HC(OC2H5)3 

(CH3CO)20 




IS 

A mixed solution of 50 g of 1-chloro-1.1-clifluoro-2,4-pentanedione, 60 g of ethyl orthofbrmate and 82 g of acetic 
anhydride was refluxed under stirring for 2 hours. Then, a Dean-Stark apparatus (water separator) was fixed, and the 
solution was further refluxed under heating for 4 hours to distill about 100 ml of solvent off. After leaving to cool, distil- 
lation was carried out under reduced pressure to obtain 32.2g of the desired product as a pale red liquid. Boiling point: 
20 SS-lie'C/I.emmHg. 

EXAMPLE 14 

Synthesis of 1-chIoro-1.1-difluoro-3-ethoxyenfithylene-2,4-heptanedione 



30 




CF2CI 



HC(OC2H5)3 

(CH3CO)20 
cat 2nCl2 



^CFoCI 




OC2H5 



A catalytic amount of dried zinc chloride was added to a mixed solution of 5 g of 1-chloro-1 ,1 -difluoro-2,4-heptane- 
dtone. 4.5 g of ethyl orthoformate and 5.4 g of acetic anhydride, and the mixture was stin-ed at 125*'C for 1.5 hours. 
Then, a Dean-Stark apparatus was fixed, and the mixture was further stired at 125*^0 for 4 hours to distill about 30 ml 
of the solvent off. 

40 After leaving to oool. filtration was carried out under reduced pressure. Then, a reduced pressure distillation appa- 
ratus was fabrteated. A low boiling fraction of at most lOO^'CyS mmHg was removed to obtain 5.3 g of the desired prod- 
uct (yiekJ: 83%). A part thereof was distilled and the fblkwing boiling point was confirmed. Boiling point 118 to 123<'Cy2 
mmHg 

45 EXAMPLE 15 

Synthesis of 5-acetyl-4-chlorodif luoromethylpyrimidine 



50 



55 



O^CFaCI 
O 



CH3CO2H 



^N^CFaCI 
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To 50 ml of dry ethanol. 0.9 g of metal sodium was added under cooling with ice to prepare sodium ethoxide. To 
this solution. 8.4 g of formamidine acetate which had been fully dried by means of a vacuum pump was added under 
stmng. Then, a solution of 8 g of 1-ch!oro-1 .1-difluoro-3-ethoxymethylene-2.4-pentanedione dissolved in 20 ml of eth- 
anol was dropwise added under cooling with ice. After the dropwise addition, the reaction solution was left to return to 
room t^nperature. and ref luxed under heating for 1 .5 hours. The reaction solution was left to cool and water was added, 
followed by extraction with ethyl ether. After drying over anhydrous sodium sulfate, the solvent was distilled off under 
reduced pressure. The residue was subjected to distillation under reduced pressure, and purified by column chroma- 
tography (developing solvent: CHCI3) to obtain 2.5 g of the desired product. Boiling point eS-TC'C/l .3 mmHg, Refractive 
index nD^-^1.4787 

EXAMPLE 16 

Syntiiesis of 4-chlorodif luoromethyl-5-(2.4-dipropyi-1 .3-dioxolan-2-yl)pyrimidine (Compound No. 2-8) 



0.4 g of 5-butyryl-4-chlorodtf luoromethylpyrimidine. 1 ml of 1 .2-pentanediol and a catalytic amount of P-toluenesul- 
fonic acid * monohydride were dissolved in 100 ml of toluene, and the mixture was ref luxed under heating while dehy- 
drating by means of a Dean-Stark apparatus. After completion of the reaction, water was added thereto and extraction 
was carried out with ethyl ether, followed by drying over anhydrous magnesium sulfate. The solvent was distilled off 
under reduced pressure and the crude product was purified by preparative thin-layer chromatography of alumina (devel- 
oping solvent: chloroform) to obtain quantitatively the desired product. Refractive index nD^^1.4701 

EXAMPLE 17 

Synthesis of 4-chlorodif luoromethyl-5-(4-butyl-2-metiTyl-1,3-dioxolan-2-yOpyrimidine (Compound Na 2-13) 



A mixed solution of 0.4 g of 5-acetyl-4-chlorodif luorometiiylpyrimidine, 5 ml of 1 .2-hexanediol and 0.84 g of trimeth- 
ylsilyl chloride was stirred at room temperature for 16 hours. 

After completion of the reaction. 100 ml of a 5% NaHCOa aqueous solution was added tiiereto and extraction was 
carried out with ethyl ether. The ethyl ether layer was washed with saturated aqueous salt solution and then dried over 



OH 
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anhydrous sodium sulfate, and the solvent was distilled off under reduced pressure. The obtained oil was purified by 
thin-layer chromatography of alumina (developing solvent: hexane/ethyl acetate a 10/1 ) to obtain 0.48 g of the desired 
product as a liquid. Refractive index no^^'^ 1 -4761 

5 EXAMPLE 18 

Synthesis of 1 -chloro-4-cyclohexyl-1 , 1 -dif luoro-2.4-butan6dione 



O 



IS 



CFjCICOaEt 




NaOCHa/EtzO 



CFzCI 




20 74.8 g of sodium methoxide was added to 1 / of ethyl ether, and a solution of 200 g of ethyl chlorodrf iuoroacetate in 
300 ml of ethyl ether was drbpwise added thereto under stii-ring at O^C. Then, a solution of 106 g of cycldprb^ methyl 
ketone in 300 ml of ethyl ether was gradually dropwise added to the reaction solution, and after completbn of the drop- 
wise addition, the mixture was stirred at room temperature for 8 hours. The solvent was disb'Ued off under reduced pres- 
sure, 300 ml of 6N hydrochloric acid was added to the residue, and extraction with ethyl acetate was carried out. TTie 

25 extract layer was washed with water, &nd the solvent was distilled off under reduced pressure to ot>tain 235.9 g of the 
desired product as a pale yellow liquid. Refractive index nQ^ ® 1.4788 

EXAMPLE 19 

30 Synthesis of 1 -chloro-4-cyclohexyl-3-ethoxymethylene-1 , 1 -dif luoro-2.4-butanedione 



00 00 



35 




A mixture of 235.9 g of 1 -chloro-4-cycloh6xyl-1 ,1 -dtf luoro-2,4-butanedione. 266.4 g of ethyl orthofbrmate and 367.2 
g of acetic anhydride was refluxed under heating for 12 hours. The solvent was distilled off under reduced pressure to 
obtain 280.3 g of the desired product (crude product), which was then used for the next reaction as it is. 

45 

EXAMPLE 20 

Synthesis of 4-chlorodif luoromethyl-5-cyclopropylcarbonylpyrimidine 



55 
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71 .9 of sodium methoxide was added to1 / of ethanol, and then 1 21 .2 g of fbrmamidine acetate was added thereto. 
To the resulting mixture. 280 g of 1-chloro-4-cyclohexyl>3-6thoxymethylene-1,1-difluoro-2,4-butanedione was gradually 
added dropwise under cooling with ice. The mixture was refluxed under heating for 1 hour, and the solvent was distilled 
5 off under reduced pressure. 500 ml of water was added to the residue, and extraction with ethyl acetate was carried out. 
The solvent in the extract layer was distilled off under reduced pressure, and the residue was purified by silica gel col- 
umn chromatography (developing solvent: chloroform/hexane o i/i) to obtain 101 g of the desired product. Refractive 
index no^'^^A998 

10 EXAMPLE 21 

Synthesis of 4-chlorodifluorom6thyl-5-(1 -hydroxy- 1-cydopropylmethyl)pyrimidine 



so 




70 g of 4-chlorodifluoromethyl-5-cyclopropylcartx>nylpyrimidine was added to 100 ml of ethanol, and 15 g of a t- 
25 butylamine borane complex was further added under cooling with ice, followed by stirring at room temperature for 2 
hours. After addition of 30 ml of acetone, the mixture was stirred at room tenrperature for 1 hour, and the solvent was 
distilled off urKler reduced pressure. 100 ml of water was added to the residue, and extraction witii ethyl acetate was 
carried out. The extract layer was washed with water, and the solvent was distilled off under reduced pressura The res- 
idue was dried in vacuum to obtain 45 g of the desired product. Refractive index no^^'^1 .5020 

30 

EXAMPLE 22 

Synthesis of 4-chlorodifluoromethyl-5-(1-chloro-1-cyclopropylmethyl)pyrimidine 



40 




A mixture of 7 g of 4-chlorodifluoromethyl-5-(1 -hydroxy- 1-cyclopropylmethyl)pyrlmldine, 10 ml of thionyl chloride 
and 50 ml of chloroform was refluxed under heating for 1 hour. Then, the solvent and excess amount of thionyl chloride 
were distilled off under reduced pressure. The resulting aude product was purified by silica gel column chromatography 
(developing solvent: chlorofbrm/hexane = 1/1) to obtain 5 g of the desired product as a viscous liquid. Refractive index 
so np^^ -^1.5076 
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EXAMPLE 23 

Synthesis of 4-chlorodifluoromethyl-5-(1-morphoIino-1-cyclopropylmethyi)pyrimW (Cksmpound No. 3-2) 



10 




0 



20 A mixture of 0.5 g of 4-chIorqdifluoromethyl-5-(1 K5hloro-lK;yclopropylmethyl)pyrimidine. 1 g of morpholine and 20 
ml of isopropyl alcohol was ref tuxed under heating for 1 hour and tiien the solvent was distilled off under reduced pres- 
sure. The resulting crude product was purified by preparative thin-layer chromatography (alumina, developing solvent: 
chloroform/hexane » 7/3) to obtain 0.45 g of the desired product as a viscous liquid. Refractive index n^^^ -^1.51 32 

25 EXAMPLE 24 

Synthesis of 4-ch]orodifluoromethyt-5-(1-benzylamino-1-cyclopropylmethyl)pyrimidine (Compound No. 3-1) 



30 



35 



40 




0.5 of 4^chlorodifluoromethyl-5-(1-chloro-1-cyclopropylmethyf)pyrimidine was dissolved in 20 ml of isopropyl alco- 
45 hol. 2 ml of benzylamine was added thereto and the mixture was refiuxed under heating for 1 hour. The solvent was 
distilled off under reduced pressure and the residue was purified by preparative thin-layer chromatography (alumina, 
developing solvent: chlorofbrm/hexane « 7/3) to obtain 0.57 g of the desired product. Refractive index np^^ ^1.5478 



55 
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EXAMPLE 25 

Synthesis of 1 -chloro-l ,1 -€lrfiuorO'5.5-dimethyl-2,4-hexanedtone 



10 




IS 

7.1 g of sodium methoxide was added to 100 ml of dry ethyl ether, and the mixture was stin-ed. A solution of 20 g 
of ethyl chlorodif luoroacetate and 25 ml of dry ethyl ether was dropwise added at room temperature. Further, a solution 
of 12.5 g of pinacoione diluted with 25 ml of dry ethyl ether was dropwise added, and the mixture was stirred overnight 
at room temperature. Then, to the reaction solution, a solution of 8.4 g of glacial acetic acid diluted with 100 ml of water 

20 and a solution of 23.6 g of copper (II) acetate dissolved in a proper amount of water were dropwise added^uccessively. 
After the dropwise addition, the mixtajre was stirred for about 10 minutes. Then, the ethyl ether was distilled off under 
reduced pressure and a solid was filtered off. After drying under reduced pressure. 100 ml of 6N hydrochloric acid was 
added, and extraction with ethyl acetate was carried out After drying over anhydrous sodium sulfate, the solvent was 
distilled off under reduced pressure. Then. the. residue was subjected to distillation under reduced pressure to obtain 

25 1 3 g of the desired product b.p. 54-57**C/5 mmHg 

EXAMPLE 26 

Synthesis of 1 -chloro-1 .1 -difluoro-5.5-dimethyl-3-ethoxymethylene-2,4-hexanedione 

30 



35 




12.4 g of 1-chloro-1.1'difluoro-5,5<limethyt-2,4-hexanedione and 12.4 g of ethyl orthofbrmate were added to 50 ml 
45 of acetic anhydride, and the mixture was ref luxed under heating for 2 hours. After the solvent was cfistilled off under 
reduced pressure, the residue was subjected to distillation under reduced pressure to obtain 6.8 g of the desired prod- 
uct b.p. 105-107-0/2 mmHg 



so 



55 
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EXAMPLE 27 

Synthesis of 4-chlorodif luoromethyl-5-pivaloylpyrimidine 

5 



10 



IS 




0.7 g of sodium methoxide and 1 .25 0 of formamidine acetate were added to 30 ml of dry methanol, and the mixture 
20 was stirred at room teriiperature for 30 minutes. A solution of 3 g of 1 -chloro- 1 . 1 -dif luoro-5,5-dimethyl-3-ethoxy meth yl- 
ene-2,4-hexanedione diluted with 5 ml oif dry methanol was dropwise added. After completion of the dropwise addition, 
the mixture was ref luxed under heating for 2 hours. The solvent was distilled off under reduced pressure, and water was 
added thereto, and then extraction with ethyl acetate was carried out After drying over anhydrous sodium sulfate, the 
solvent was distiiled off under reduced pressure. The residue was purified by thin-layer chromatography (developing 
25 solvent: hexane 80%. ethyl acetate 20%) to obtain 0.6 g of the desired product. Refractive index no^^^l .4675 

EXAMPLE 28 

Synthesis of 4-chlorodifluoromethyl-5-(2.2-dimethyi-1-hydraxypropyl)pyrimidine 

30 



35 




1 .5 g of 4-chlorodif luoromethyl-5-piva1oy1pyrimidine was dissolved in 50 ml of ethanol, and 1 g of a borane ammonia 
complex was added, followed by stirring at room temperature for 1 hour. The solvent was distilled off under reduced 
pressure, and water was added thereto, followed by extraction with chloroform. The extract layer was washed with water 
and then dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure, and the residue 
45 was purified by thin-layer chromatography (developing solvent: chloroibrnVethyl acetate « 7/3) to obtain 1.1 g of the 
desired product as a viscous liquid. Refractive index np^^-^l .4623 



so 



ss 
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EXAMPLE 29 

Synthesis of 4<hlorodiftuoromethyt-5'(1-acetyloxy-2.2-dimethylpropyl)pyrimicline (Compound No. 4-1) 



10 




(CH3CO)20 
Pyridine 



OH 



CF2CI 




1.5 of 4-chlorodifluoromethyl-5-(2,2-dimethyl-1-hydroxypropyl)pyrimicline and 3 ml of acetic anhydride were dis- 
solved in 30 ml of pyridine, followed by stirring at 50°C for 90 minutes. The solvent was distilled off under reduced pres- 
sure, and the residue was purified by thin-layer chronrmtography (developing solvent: chloroform). 0.7 g of the desired 
20 product as a viscous liquid was obtained. Refractive index nQ^^^I .4644 

EXAMPLE 30 



Synthesis of 4-chlorodifluoromelhyl-5-(1-hydroxyelhyl)pyrimidine 



25 



30 




BH3-NH3 

(C2H5)20 



CFoCi 




OH 



35 



40 



0.4 g of 5-acetyi-4-chlorodifluoromethytpyrimidine was dissolved in 10 ml of dry diethyl ether, and an excess 
amount of a tx>rane ammonia complex was added under cooling with ice, and then the mixture was stirred overnight at 
room temperature. Water was added thereto and extraction with diethyl ether was carried out. After drying over anhy- 
drous sodium sulfate, the solvent was distilled off under reduced pressure to obtain 0.32 g of the desired product as a 
viscous liquid. Refractive index pq^^^I .4899 



EXAMPLE 31 

Synthesis of 4-chlorodifluoromethyl-5-(lHnethanesulf6nytoxyethyl)pyrimidjne (Compound No. 4-7) 



45 



so 




OH 



CH3SO2CI 
Pyridine 




OSO2CH3 



55 

A mixed solution of 0.4 g of 4-chlorodifluoromethyl-&<1-hydroxyethyl)pyrimidine. 0.27 g of methanesuHbnyl chloride 
and 8 ml of pyridine was stirred at room temperature for 1 day. 

After completion of the reaction, the pyridine was distilled off under reduced pressure and water was added, Ibl- 
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lowed by extraction with chloroform. After drying over anhydrous sodium sulfate, the solvent was distilled off under 
reduced pressure. The resulting crude product was purified by preparative thin-layer chromatography (developing sol- 
vent: chloroform) to obtain 0.25 g of a solid as the desired product, m.p. 96-100''C 

EXAMPLE 32 

Synthesis of 5-(1-tert-butyldlmethylsilylaxyethyl)-4-dilorodifluoromethytpyrimldi (Compound No. 4-9) 



CISI(CH3)2Bu* 
Imidazole, DMF 
OH 6si(CH3)2Bu* 





Into a mixed solution of 0.5 g of 4-chlorqdifluoromethyl-5-(1 -hydrqxyethy1)pyrimidine, 0.78 g of imidazole and 50 ml 
of dimethylformamide, 0.83 g of t-butytdimethylsiiyi chloride was dropwise added, followed by stirring at room tempera- 
ture for 1 day. After completion of the reaction, water was added thereto and extraction with ethyl ether was carried out. 
After drying over anhydrous magnesium sulfate, the solvent was distilled off under reduced pressure. The resulting 
crude product was purified by preparative thin-layer chromatography (developing solvent: chlorotonn) to obtain the 
desired product quantitatively. Refractive index n^^^^l .4602 

EXAMPLE 33 

Synthesis of 4-chtorodifluoromethyl-5-(1-cyclopropyl-1-phenoxym6thyl)pyrimidine (Ck>mpound Na 4-12) 




A mixture of 1 g of phenol. 0.2 g of sodium hydride and 20 ml of dimethylformamide was stirred at room temperature 
for 1 hour. 0.5 g of 4-chlorodifluoromethyl-5-(1-chloro-1-cyclopropylmethyl)pyrimidine was added thereto, and the mix- 
ture was stirred at room temperature for 3 hours. The mixture was poured into 200 ml of water and extraction with ethyl 
acetate was carried out. The extract layer was washed with water and the solvent was distilled off under reduced pres- 
sure. The resulting crude product was purified by preparative thin-layer chromatography (developing solvent: chloro- 
form/hexane ^ 1/1 ) to obtain 0.3 g of the desired product as a viscous liquid. Refractive index n^^^ "^1 .5472 
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EXAMPLE 34 

Synthesis of 4-chIorodifluoromethyl-5-[Htetrahydropyran-2-yl-oxy)ethyl]pyrimidine (Compound No, 4-14) 

5 



10 




0.3 g of 4*chlorodifluoromethyt-5-(1-hydroxy6thyl)pyrimtdine and 0.26 g of 3,4-dihydro-2H-pyran were dissolved in 
20 20 ml of dehydrated methylene chloride and a catalytic amount of p-toluenesuifonic add was added thereto, followed 
by stirring at room temperature overnight. 

After completion of the reaction, 100 ml of ethyl ether was added thereto, washing was carried out with a saturated 
sodium bicartx>nate aqueous solution anti saturated aqueous salt solution, and water, respectively, followed by drying 
over anhydrous sodium sulfate. The solvent was distilled off, and the purification was carried out by thin-layer chroma- 
25 tography of alumina to obtain 0.38 g of the desired product as oil. Refractive index nQ^°-^1 .481 2 

EXAMPLE 35 

Synthesis of 4-difluorochloromethyl-5-(1-methQxyiminoethyl)pyrimidine (Compound No. 5-1) 

30 



35 




OCH3 

40 

0.3 g of 5-ac6tyl-4-chlorodifluoromethylpyrimidine was dissolved in 10 ml of ethanol and 0.12 g of methoxyamine 
hydrochloride was added thereto, followed by reflux under heating. After completion of the reaction, the solvent was dis- 
tilled off and 0.2 g of the desired product as a liquid was obtained tsy column chromatography (developing solvent: 
45 CHCI3). Refractive index no^^^l 4865 



so 



55 



25 
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EXAMPLE 36 

Synthesis of 4<h!orodifluoromethyl-541-(4-trifiuoromethytphenyihydrazono)ethyqpyrimti (Compound No. 5-4) 




A mixture of 500 mg of 5-acetyl-4-chlorodlfluorcmethylpyrimidine, 420 mg of 4-trtf luoromethylphenylhydrazine and 
30 ml of dehydrated ethanol was stirred at room temperature for 1 day, and further reflux was carried out for 8 hours. 
The solvent was distilled off under reduced pressure. The resulting crude product was purified by preparative thin-layer 
chromatography (devi^opngsolvent: chloroform) to obtain 129 rng of the desired^product as a pale brown liquid. 

The structures, the physical properties and the spectral data of the corrpounds of the present invention synthesized 
in accordance with the above Examples, including the compounds synthesized in the atxive Examples, are shown in 
the following Tables. 
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(Table 1-1) 
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(Table 1-1) continued 



5 


Compound 
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(Table 1-1) continued 
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(Table 1-1) continued 



5 


Compound 
No. 


X 


R3 




R4 


R2 




1 -72 


C 1 


= 0 






2-Me-P h 


10 
















1 -73 


C 1 


0-C (Me) . Et 




H 


4 -C 1 -P h 




1 -74 


C 1 


OC (=0) Bu*"* 




H 


4-C 1 -Ph 


IS 


1 -75 


C 1 


OCHt CsCH 




H 


4-C 1 -Ph 




1 -76 


C 1 


0 CH. CsN 




H 


4 -C 1 -P h 




1 -77 


C 1 


OC (=0) NHEt 




H 


4-C 1 -Ph 


20 


1 -78 


C 1 


OC (=S) NHPr*-' 


H 


4 -C 1 - P h 




1—79 


C 1 


0 COt E t 




H 


4 — C 1 - P h 




1-80 


C 1 


0 C H . CO, E 1: 




H 


4 -C 1 -P h 


25 


1 -81 


C 1 


0 CH, OMe 




H 


4 -C 1 -P h 




1 -82 


C 1 


OCHs SMe 




H 


4-C 1 -P h 




1 -83 


C 1 


OH 




H 


2-Me-Ph 


30 


1 -84 


C 1 


C 1 




H 


2-Me-Ph 




1-85 


C 1 


0 -B u*''* 




H 


2 -Me -P h 


35 


1 -86 


C 1 


OC (==0) NMe, 




H 


2-Me-Ph 




1 -87 


C 1 


OCH. CH (Pr- ) 


0 




3-F-Ph 




1 -88 


C 1 


OCH. CH (Pr" ) 


0 




2-F-P h 


40 


1-89 


C 1 


OCH, CH (Pr- ) 


0 




2-Me-Ph 




1 -90 


C 1 


= 0 






2 -CFa -P h 




1 -91 


C 1 


N (Me) , 




H 


2-Me-Ph 


45 


1 -92 


C 1 


OCH, CH (Pr- ) 


0 




4 - C 1 - P h 




1 -93 


C 1 


0 - B u 






2.4 - C 1 , - P h 




1-94 


C 1 


0 - B u 






2.5 -CI, -P h 


50 


1 -95 


C 1 


0 H 




H 


2.5 - CI,, - P h 



30 
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(Table 1-1) continued 



Compound 

NO. X R3 R4 R2 



10 


1—96 


C 1 


= 0 




2.5 — Cla — P 




1 -97 


C 1 


OH 


H 


2-CF» -Ph 




1-98 


C 1 


= 0 




3 — Thicnyl 


IS 


1-99 


C 1 


= 0 




2 -Thienyl 




1 -100 


C 1 


0 H 


H 


2 —Thienyl 


20 


1 -101 


C 1 


0 C (=0) NMea 


H 


2 —Thienyl 




1 - 102 


C 1 


C 1 


H 


2-CF3 -P h 




1 -103 


C 1 


NMea 


H 


2-CFa -P h 


25 


1 -104 


C 1 


0 - B u 


H 


2-CF, - P h 




1 -105 


C 1 


uC (=0) NHBu'^'^ 


H 


4 - C 1 - P h 




1 -106 


C 1 


OC (=0) NEta 


H 


4 - C 1 - P h 


30 














1 — 107 


C 1 


= 0 




2 — Furyl 




1 -lOS 


C 1 


N Hi 


H 


4 - F - P h 


35 


1 -109 


C 1 


OC (=0) NMe« 


H 


3 — Thienyl 




1 -no 


C 1 


0 C (=0) NMei 


H 


2 - Furyl 




1 -111 


C 1 


OH 


H 


3 — Thienyl 


40 


1 -112 


C 1 


0 H 


H 


2 - Furyl 




1 -113 


C 1 


NH - B u**'^ 


H 


3 - F - P h 


45 


1 - 114 . 


C 1 


= 0 




2-MeO-Ph 




1 -115 


C 1 


0 H 


H 


2-MeO-Ph 




1 - 116 


C 1 


C 1 


H 


2-MeO-Ph 


50 


1 -117 


C 1 


NM et 


H 


2-MeO-Ph 



55 
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(Table 1-2) 

5 Compound No. spectral data Physical properties 

1-1 'H-NMR 5 (ppm) [solvent) : 

7. 5 1 (d. J,= 9Hz, 2H. Benzene ring) 

10 

7. 7 2 (d. J.= 9Hz. 2H. Benzene ring) 

8 . 8 8 ( s » 1 H . Pyrimidine ring ) 

9 . 5 0 ( s . 1 H , Pyrimidine ring ) 

IS 

[CDCl,] Hd"- •1.5742 



1-2 »H-NMR 5 (ppm) [solvent) : 

20 

3. 40(br s. IH, OH) 

6. 3 4 (s. 1 H. ^CH.) 

7 . 2 9 C s . 4 H . Benzene ring) 

9 . 0 9 ( s , 1 H . Pyrimidine ring ) 
9 . 1 4 ( s . 1 H , Pyrimidine ring ) 

(CDC 1 , 3 nD ' 1 . 5 5 6 3 

30 

1-3 'H-NMR 6 (ppm) [solvent] : 

7. 19^7. 6 9 (m. 3H. Benzene ring) 

35 

8 . 7 8 ( s . 1 H . Pyrimidine ring ) 

9 . 3 6 is . 1 H . Pyrimidine ring ) ' 
(CDCl.) no "••1.5837 

1-4 »H-NMR 5 (ppm) [solvent) : 
3. 42 (br d. J.= 5Hz. IH.' OH) 

6. 58 (d.J.= 5H2. IH. 0CH) 

7. 3 0-~7- 45 (m. 3H, Benzene ring) 

8 . 8 2 ( s . 1 H . Pyrimidine ring ) 

9 . 2 0 ( s . 1 H . Pyrimidine ring ) 

{CDC1>) mp 141-142 'C 



40 



45 



ss 
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(Tablbe 1-2 ) continued 



IS 



20 



25 



30 



35 



45 



SO 



Compound No. Spectral data Physical properties 

1-5 'H-NMR 6 (ppm) [solvent) : 
6. 5 3 ( s. 1 H. ♦ C2i) 
7 . 2 8 ( s . 4 H . Benzene ring) 
9 . 0 6 ( s . 1 H , Pyrimidine ring ) 
9 . 1 5 ( s . 1 H , Pyrimidine ring ) 

[CDC 1 3 ] nD • 1 . 5 6 5 3 

1-6 *H-NMR 6 (ppm) [solvent) : 
4 . 14 ( s . 1 H. <t> OH) 
6. 8 8'--- 7. 3 0 (m, lOH. Benzene ring + 

Pyrimidine ring) 

8 . 2 3 ( s . 1 H . Pyrimidine ring ) 

(C D C 1 , ) no ' 1 . 5 7 7 3 



1-7 "H-NMR 5 (ppm) [solvent) : 

1. 2 4 (d, J.= 6Hz, 6H. Morpholine CH., ) 

2. 39^-2. 78 (m. 4H. Morpholine ring ) 
40 3.43'-'3.83(m.2H. Morpholine ring ) 

6. 5 7 (s. 1 H. ^CH.) 

6 . 9 9 ( d . J.= 9 H 2 . 2 H . Benzene ring) 

7. 22 (d. J.= 9H2. 2H. Benzene ring) 

7 . 3 1 ( s . 1 H . Pyrimidine ring ) 

8 . 1 2 ( s . 1 H . Pyrimidine ring ) 

(CDCl,) nip74-76"C 



55 



33 



EP0 764 641 A1 

(Table 1-2) continued 



Compound No. Spectral data Physical properties 



1-a 'H-NMR 5 (ppm) (solvent) : 

3 . 7 5 ( s . 8 H . Morpholine ring ) 

6. 9 4 (d. jJ = 9Hz. 2H. Benzene ring) 

7 . 19 ( d . jJ = 9 H 2 . 2 H . Benzene ring) 

7 . 2 7 ( s . 1 H . Pyrimidine ring ) 

8 . 0 9 ( s . 1 H , Pyrimidine ring ) 

(CDCl,) n 5550 



1-9 'H-NMR .6 (ppm) [solvent) ; 

1 . 2 2 ( s . 9 H, C (CH.,), ) 

6. 08 (s. 1 H. 0CH) 

7 . 2 2 { s . 4 H . Benzene ring) 

9 . 19 ( s . 1 H . Pyrimidine ring ) 

9 . 3 4 ( s . 1 H , Pyrimidine ring ) 
(CDCls) nD"»1.5291 



1-10 'H-NMR 6 (ppm) (solvent) : 

1. 49---1. 74 (m. 6H, Piperidine ring ) 
3. 65 — 3. 87 (m. 4H. Piperidine ring ) 
6. 94 — 7. 31 (m. 6H. Benzene ring+ 

Pyrinidine ring+ 0 CH_) 
8 . 11 ( s , 1 H . Pyrimidine ring ) 

(CDClj) mp54-56"C 
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10 



20 



25 



30 



( Table 1-2) continued 



Compound No. Spectral data Physical properties 

1-11 'H-NMR 6 (ppm) [solvent) : 

1. 83-^-2. 10 (m. 4H. Pyrrolidine ring) 
3. 41~3. 70 (m. 4H. Pyrrolidine ring) 

6. 9 0'-^7. 3 2 (m. 6H. Benzene ring+ 

Pyrimidine ring+ <>CH) 

8 . 12 ( s . 1 H , Pyrimidine ring ) 

(CDCl,) mp59-61*C 
1-12 'H-NMR 6 (ppm) (solvent) ; 

1. 10 — 1. 39 (m, 2H. NHCIi. Ph) 
1 . 7 5--1 . 8 8 (m. 1 H. NH) 
5. 3 7 — 5. 5 0 (m. IH, ^ CH ) 

7. 07 — 7. 37 (m, 9H. Benzene ring) 

9 . 13 ( s . 1 H , Pyrinidine ring ) 
9 . 3 3 ( s . 1 H , Pyrimidine ring ) 

(CDC1») np "•''1.5876 

^ 1-13 'H-NMR 6 (ppm) (solvent) : 

4. 6 9 (s. 1 H. 0CH) 
7 . 0 1 ( d . J.= 9 H z . 2 H . Benzene ring) 

40 

7 . 2 6 ( d . J[= 9 H z . 2 H . Benzene ring) 

7 . 9 5 ( s ► 1 H • Pyrimidine ring or Triazole ring) 
45 8.05(s.lH. Pyrimidine ring or Triazole ring) 

8 . 6 6 ( s , 1 H . Pyrimidine ring or Triazole ring) 
8 . 9 4 is, 1 H . Pyrimidine ring or Triazole ring) 

(CDC 1 , ) mp 1 1 0- 1 1 2*C 



so 
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( Table 1-2 ) continued 



Compound No. 



Spectral data 



Physical properties 



1-14 »H-NMR 6 (ppm) (solvent) : 

1 . 6 3 (br s, 1 H. NH,) 

2. 4 1 (s. 3H, NHCH.. ) 

5. 28(br s, IH. * CH.) 

7. 31 (br s, 4H. Benzene ring) 

9 . 1 5 ( s . 1 H . Pyrimidine ring ) 

9 . 2 5 ( s . 1 H . Pyrimidine ring ) 



1-15 »H-NMR 5 (ppm) (solvent] : 
2 . 1 8 ( s . 6 H. N (CHi)z ) 
4. 62 — 4. 73 (m. IH. 4>CH) 
7. 33(br S.4H. Benzene ring) 
9 . 0 8 ( s . 1 H , Pyrimidine ring ) 
9 . 4 8 ( s . 1 H . Pyrimidine ring ) 



1-16 'H-NMR 6 (ppm) [solvent) : 
3. 3 7 (s. 3H. OCH., ) 
5. 6 4 (s. 1 H. oCH.) 
7. 26(br S.4H. Benzene ring) 
9 . 0 5 ( s . 1 H . Pyrimidine ring ) 
9 . 17 ( s . 1 H . Pyrimidine ring ) 



(CDC 1 , ] 



1 . 5 5 9 2 



(CDC 1 » 3 



mp 60-6 lie 



(CDC 1 , ) 



5 4 6 2 
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(Table 1-2 ) continued 



10 



15 



30 



40 



45 



SO 



55 



Compound No. Spectral data Physical properties 

1-17 'H-NMR 5 (ppm) (solvent) : 
7. 34-^7. 84 (m. 5H. Benzene ring) 
8 . 7 6 ( s , 1 H , Pyrimidine ring ) 
8 . 8 7 ( s • 1 H . Pyrimidine ring ) 
[CDC1») nD»*^- '1.5571 

1-18 *H"-NMR 6 (ppm) (solvent) : 
4. 7 S'-'S. 04 (m. 1 H. OH.) 
6.23(br s. IH. 0 CH.) 

7. 17 (br s. 5H. Benzene ring) 

8 . 8 2 ( s , 1 H . Pyrimidine ring ) 
8 . 9 7' ( s , 1 H . Pyrimidine ring ) 

(CDC 1 3 ) 

1-19 'H-NMR 5 (ppm) (solvent) : 

6. 5 9 (s. 1 H. CiiC 1 ) 

7. 34--7. 38 . (m. 5H. Benzene ring) 
8 . 7 6 ( s . 1 H . Pyrimidine ring) 
8 . 8 7 ( s . 1 H . Pyrimidine ring) 

(CDC 1 , ) 

1-20 'H-NMR 6 (ppm) (solvent) : 
6. 9 5 •-'8. 0 0 (m. 4H. Benzene ring) 
8 . 8 2 ( s . 1 H . Pyrimidine ring) 

9 . 4 3 ( s . 1 H . Pyrimidine ring) 

(CDClj) mp63-64^ 
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(Table 1-2) continued 



Compound No. Spectral data Physical properties 



1-21 *H-NMR 5 (ppm) [solvent) : 

2. 1 5 (s. 6H. N (CH,), ) 

4. 57'-4. 70 (m, IH. CHN (CH.), ) 

7. 0 7 --7. 4 5 (m. 5H, Benzene ring) 

9 . 0 5 ( s . 1 H , Pyrimidine ring) 

9 . 5 3 ( s . 1 H . Pyrimidine ring) 

CCDCI3] mp75-7 6*C 



1-22 »H-NMR .5 (ppm) (solvent) : 
3. 68 (d. j: = 6Hz. IH. OH) 
6. 20 — 6. 40 (m. IH. CHOH) 
6. 9 0 --7.. 5 3 (m. 4H. Benzene ring) 
9 . 0 6 ( s . 2 H . Pyrimidine ring) 
(CDCl,) no'**1.5394 



1-23 'H-NMR 6 (ppm) (solvent) : 
6. 6 1 ( s . 1 H, cue 1 ) 
6. 75-— 7. 57 (m. 4H. Benzene ring) 
9. 18 (br s. 2H. Pyrimidine ring) 
(CDC 1 , ) no M . 5 4 0 9 
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(Table X-2 ) continued 



Compound No. Spectral data. Physical properties 

1-24 'H-NMR a (ppm) [solvent) : 
2. 18 (s, SH. N (C1L>). ) 

4. 60 — 4. 80 (m. IH. CJHN (CH,), ) 

8. 70-^7. 05 (m, 4H. Benzene ring) 

9 , 0 5 ( s , 1 H . Pyrioidine ring) 

9 . 5 0 ( s . 1 H . Pyrimidine ring) 

(CDC 1 . ) mp 6 2-6 3*0 



1-25 "H-NMR 5 (ppm) (solvent) : 
1 . 7 0 (b r s . 1 H. N H.) 
2. 4 1 (s. 3H. NHCH.) 
4. gS'-'S. 10 (m. IH. CHNHCH. ) 
7. 25'-'7. 75 (m. 5H. Benzene ring) 
9 . 3 0 ( s . 1 H . Pyrimidine ring) 
9 . 5 0 C s . 1 H . Pyrimidine ring) 

(CD C 1 , ) no *1 . 5 4 6 4 



- NM R 5 


(p P 


m) (solvent) : 


1 . 1 0 ( t . 


Jf = 


7 H z. 3H. CH, CH,,) 


2 . 4 0 — 2. 


6 0 


(m. 2 H. NH CH, C H ,) 


4 . 8 5 — 5. 


0 0 


(m. 1 H. CH N H) 


7 . 0 5 — 7. 


5 0 


(m. 5H. Benzene ring) 


9. 0 3 is. 


1 H 


. Pyrimidine ring) 


9 . 3 0 ( s . 


1 H 


. Pyrimidine ring) 


(CDC 1 , ) 




na *1 
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(Table 1-2) continued 



Compound No. Spectral data Physical properties 

1-27 'H-NMR 6 (ppm) [solvent) : 

1 . 7 0 (s. 1 H. NUCH. ) 

2. 4 0 (s. 3H. NHCH, ) 

5. aO'-S. 40 (m. IH. CJINHCH, ) 

6. 7 0--^ 7, 6 0 (m, 4 H . Benzene ring) 
9 . 10 ( s . 1 H . Pyrifflidine ring ) 

9 . 2 3 ( S . 1 H . Pyrimidine ring ) 

(CDC 1 , ) n» » 1 . 5 3 4 2 

1-28 'H-NMR 5 (ppm) (solvent) : 

1 . 0 3 ( t. J.= 7H z. 3H. CH. Clia ) 

2 . 12 ( s . 3 H. CHa ) 

2. 39 (q. J.= 7Hz. 2H. CH.* CH, ) 
4 . 8 5-^5. 1 0 (m. 1 H. CH.) 

6. 70'^7. 55 (m. 4H. Benzene ring) 
9 . 0 9 ( s . 1 H . Pyrimidine ring ) 

9 . 5 2 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 , ) no 1 . 5 2 1 4 

1-29 »H-NMR 6 (ppm) (solvent) : 

3. 3 5 (s. 3H. OCH.. ) 

5. 6 5 — 5. 8 0 (m. 1 H. CH.) 

7. 12--7. 42 (m. 5H. Benzene ring) 
9 . 0 0 Is, 1 H . Pyrimidine ring ) 

9 . 0 8 ( s . 1 H . Pyrimidine ring ) 

(CDCl,) no •^••l. 5343 



40 
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(Table 1-2) continued 



Compound No. Spectral data Physical properties 

1-30 "H-NMR 6(ppm) (solvent) : 

1. 02 (t. J.= 7Hz. 3H. CH. CH. ) 



10 




2. 12 (s. 3H. CH, ) 

2. 38 (q. J.= 7Hz. 2H. CHa CH» ) 

4. 00 (m. IH. CH) 




15 




7. 00'^7. 55 (m. 5H. Benzene ring) 
9.08 ( s . 1 H . Pyrimidine ring ) 
9 . 5 7 ( s . 1 H i Pyrinidine ring ) 




20 




(CDC 1 a 3 no • 1 . 


5 3 4 7 




I -31 


'H-NMR 5(ppm) (solvent) : 








2. 17 (s. 2 H. NH.. OH) 

2. 52 — 2. 90 (m. 2H. CH. CH.. ) 

3. 5 7 — 3. 8 2 (m. 2H. CH.. CH. ) 




25 






30 




5. 3 2 — 5. 5 0 (m. 1 H. CH.) 

6. 75 — 7. 55 (m. 4H. Benzene ring) 
9 . 0 5 ( s . 1 H . Pyrimidine ring ) 




35 




9 . 2 0 ( s . 1 H . Pyrimidine ring ) 
(CDC 1 . } no '•'•^ 1. 


5 4 0 2 




1-32 


'H-NMR 6 (ppm) (solvent) : 




40 




1 . 5 0—1 . 8 0 (m. 1 H. NH.) 











3. 0 5 — 3. 3 0 (m. 2H. CH.. CH = CH. ) 

4. 8 5 — 6. 2 0 (m. 4H. CJi. CH, CJi^CH.. ) 

45 

6. 70 — 7. 60 (m. 4H. Benzene ring) 

9 . 0 8 ( s . 1 H . Pyrinidine ring ) 

9 . 2 8 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 , ) no 1 . 5 3 6 6 



55 
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(Table 1-2) continued 

5 

Compound No. Spectral data Physical properties 



1-33 »H-NMR 8 (ppm) (solvent) : 

6. 85^8. 10 (m. 4H. Benzene ring) 

8 . 7 7 ( s . 1 H . Pyrimidine ring ) 

9 . 3 4 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 . ) no 1, 5468 



i-34 'H-NMR 5 (ppm) (solvent) : 
1 . 1 0 (s. 9H. C (CH. ) . ) 
1. aS'-l. 55 (m, IH, NHCCCH.),) 

25 " 

5. 50*-5. 6 5 (m. IH. CH) 
7. 00-^7. 30 (m. 5H, Benzene ring) 
30 9.15(s.lH. Pyrimidine ring ) 

9 . 8 8 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 . ) no ' 1 . 5 3 1 1 

35 

1-35 'H-NMR 5 (ppm) (solvent) : 
1 . 08 (s. 9H. C (CH. ) . ) 

40 

1 . 4 0—1 . 5 0 (m. 1 H. NH) 

5 . 4 8 — 5. 5 8 (m. 1 H. CH) 
45 6.80 — 7.30(m.4H. Benzene ring) 

9. 10 (s. 1 H. Pyrimidine ring ) 

9 . 7 8 ( s . 1 H . Pyrimidine ring ) 
^ (CD C 1 3 ) na 1 . 5 1 6 2 



55 
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(Table 1-2 ) continued 



Compound No. Spectral data Physical properties 



1-36 'H-NMR 5 (ppm) (solvent J : 

1 . 1 6 (d. J.= 7Hz. 3H. OCH (Cii» ) > ) 

1. 26 (d. J.= 7H2. 3H, OCH (CH.3 ) > ) 

3. 30 — 4. 00 (m. IH. OCH. (CH» ) . ) 

5. 8 5 — 6. 1 0 (m. 1 H, CH.) 

6. 7 0 — 7. 5 0 (m, 4H, Benzene ring) 
S . 2 0 ( s , 1 H . Pyrimidine ring ) 

9 . 3 0 ( s , 1 H . Pyrimidine ring ) 

(CDCl,) rd "••1.5106 



1-37 »H-NMR 6 (ppm) (solvent] : 
3. 3 8 — 4. 08 (m. 1 H. OH.) 
6. 5 5 (s. 1 H. CH.) 
6. 68 — 7. 58 (m, 4H. Benzene ring) 
9. 0 6 (s. 2H. Pyrimidine ring ) 
(CDCl, 1 np 1, 54 34 



1-38 »H-NMR 5 (ppm) (solvent) : 
6. 8 1 (s. 1 H. CH.) 
6. 90 — 7. 65 (m, 4H, Benzene ring) 
9 . 15 ( s . 1 H . Pyrimidine ring ) 
9 . 18 ( 5 . 1 H . Pyrimidine ring ) 

(CDCl,) no '••'1.5436 
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(Table 1-2) continued 



Compound No. Spectral data Physical properties 



1-39 »H~NMR 5 (ppm) (solvent] : 

7. 10^7. 82 (m. 4H, Benzene ring) 

8 . 7 5 ( s • 1 H . Pyrinidine ring ) 

9 . 4 6 { s . 1 H . Pyrinidine ring ) 

(CDC 1 3 ) mp 4 0^4 2 X: 



1-40 'H-NMR 5 (ppm) (solvent] ; 

3. 4 2 (s. 3H. OCH. ) 

5. 6 5 — 5. 8 0 (m, 1 H. CH) 

7. 0 7*^7. 3 7 (m. 5H. Benzene ring) 

9 . 1 0 ( s . 1 H • Pyrimidine ring ) 

9 . 3 7 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 . ) no ' 1 . 5 4 5 2 



1-41 'H-NMR 6 (ppm) (solvent) : 

1 . 1 9 (s. 3H. C (CH.> ) « CO OH) 
1 . 4 1 (s. 3H. C (CH.. ) , CO OH) 

5. 5 0 — 5. 6 5 (m, 1 H. CH.) 

6. 20 — 6. 40 (m. 2H. NJH. COOJH) 

7. 18 — 7. 38 (m. 5H. Benzene ring) 
9 . 2 4 ( s . 1 H . Pyrimidine ring ) 

9. 8 5—1 0. 0 0 (m. 1 H . Pyrimidine ring ) 
(CD C 1 » } mp 1 1 4 — 1 1 6t: 
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(Table 1-2) continued 



Compound No. Spectral data Physical properties 



1-42 »H-NMR 6(ppm) (solvent] : 

0. 10--0. 60 (m. 4H. cyclo-propyl CH.2 ) 

0. TO-'l. 00 (m. IH. cyclo-propyl C JH) 

2. 1 5 — 2. 3 O (m. 1 H, NH) 

5. 4 6 5 (m. 1 H. CH) 

6. 70'^7. 55 (m. 4H. Benzene ring) 
9 . 0 7 ( s . 1 H . Pyrimidine ring ) 

9 . 16 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 3 ) no • 1 . 5 3 7 7 



1-43 'H-NMR 5(ppm) [solvent] : 
1 . 9 0'-'2 . 2 0 (m. 1 H. NJH) 

2. 30'-2. 50 (m. IH. CH, C=Cli) 

5. 35 (d. J.= 2Hz. 2H. CH* CsCH) 

5. 6 0 — 5. 8 5 (m. 1 H, CH) 

6. 80 — 7. 65 (nri. 4H, Benzene ring) 
9 . 12 ( s , 1 H . Pyrimidine ring ) 

9 . 4 1 { s , 1 H , Pyrimidine ring ) 

(CDC 1 , ] hd 1. 54 1 7 
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(Table 1-2) continued 



Compound No. Spectral data Physical properties 



1-44 "H-NMR 6(ppni) (solvent] : 

2. 27 (t. J.= 7H2. 3H. CHa CH. ) 

2. 3 7 (s. 3H. NCH. ) 

3. 24 (s. 2H. CHi C0< CH« CHs ) 

4. 10 (q. J.= 7H2. 2H. CH. CH, ) 

5. 4 5--5. 6 5 (m. 1 H. CH.) 

7. 00'-'7. 60 (m, 5H. Benzene ring) 
9 . 0 8 ( s . 1 H , Pyrimidine ring ) 
9 . 6 2 ( s . 1 H . Pyrimidine ring ) 

(CD C*l , ) Hd ' 1 . 5 2 3 7 

1-45 »H-NMR 6 ( p p m) (solvent ) ; 

1 . 2 5 (s. 9H. OC (CH.a ) » ) 

6 . 5 1 ( s . 1 H . CH) 

7. 0 7-^7, 41 (m, 4H. Benzene ring) 

9.14 ( s . 1 H . Pyrimidine ring ) 

9 . 3 9 ( s . 1 H , Pyrimidine ring ) 

(CDC 1 , ) no 1. 5 3 0 0 

1-46 »H-NMR 6(ppm) (solvent) : 
1. 22 (s. 9H. OC (CH., ) , ) 
6 . 0 4 ( s . 1 H. CH.) 
7. 0S^7, 34 (m. 4H. Benzene ring) 
9 . 1 6 ( s . 1 H . Pyrimidine ring ) 
9 . 3 3 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 , ) no * 1 . 5 2 5 2 
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(Table 1-2) continued 



Compound No. Spectral data Physical properties 



1-47 'H-NMR 6 (ppm) [solvent) : 

1. 2 2 (s. 9H. OC (CH., ) > ) 

6. 0 2 ( s . 1 H. CH,) 

6. 94*^7. 40 (m, 3H. Benzene ring) 

9 . 16 ( s . 1 H . Pyrinidine ring ) 

9 . 3 1 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 » J Hd 1 . 5 2 9 3 



1-48 'H-NMR 5 (l^pm) (solvent) : 

4; 20-^4. 41 (br m. IH. OH) 

6. SS'-S. 67 (br m. IH. CH) 

7. 12'-'7. 56 (m, 4H. Benzene ring) 
8 . 8 5 ( s . 1 H . Pyrimidine ring ) 

' 9 . 12 ( s . 1 H . Pyrimidine ring ) 
(CDC 1 , ) np 1 . 5 3 7 8 



1-49 'H-NMR 6 (ppm) (solvent) ; 

4. 22 — 4. 43 (br m. IH. OH.) 

6. 21—6. 35 (br m. IH. CH.) 

7. 06~7. 35 (m. 4H. Benzene ring) 

8 . 9 9 ( s . 1 H . Pyrimidine ring ) 

9 . 0 2 ( s . 1 H , Pyrimidine ring ) 

(CDC 1 , ) no 1 . 54 0 2 
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(Table 1-2) continued 

Compound No. Spectral data Physical properties 

1-50 »H-NMR 5 (ppm) (solvent) ; 

3. 1 0'-'3. 50 (br m. IH. OH.) 

5. 23'-'6. 32 (br m. IH. CH) 

6. 9 7-^7. 4 8 (m. 3H, Benzene ring) 

8 . 9 8 ( s . 1 H . Pyriinidine ring ) 

9 . 10 ( s . 1 H . Pyrinidine ring ) 

(CDC 1 , ) mp 6 e-^SBx: 



1-51 'H-NMR 6 (ppm) (solvent) : 

7. 1 7^.-7. 7*6 (m, 4H. Benzene ring) 

8 . 7 7 ( s . 1 H . Pyrinidine ring ) 

9 . 3 5 ( s . 1 H . Pyrinidine ring ) 

(CD C 1 a ) n» • 1 . 5 6 1 2 



1-52 »H-NMR 6 (ppm) (solvent) : 

7. 34'-'7. 76 (m, 4H. Benzene ring) 

8 . 7 9 ( s . 1 H . Pyrimidine ring ) 

9 , 3 9 ( s . 1 H . Pyrimidine ring ) 

CCD C 1 0 ] no • 1 . 5 7 5 e 



1-53 'H-NMR 6 (ppm) (solvent) : 

7. 37'-'7. 91 (m. 3H. Benzene ring) 

8 . 7 3 is. 1 H . Pyrimidine ring ) 

9 . 3 6 ( s . 1 H . Pyrinidine ring ) 

(CDC 1 , ) mp 5 1—5 3*0 
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(Table 1-2) continued 



Compound No. Spectral data Physical properties 

1-54 'H-NMR 5(ppni) (solvent) ; 

0. 9 2 (s. 9H. C (CH. ) . ) 

3. 11 (q. J.= 11H2. 8Hz, 2H, CH« ) 

5. 79 (d, J.= l. 5Hz. IH. CH.) 

7. 1 9--7. 2 7 (m. 4H, Benzene ring) 

9 . 0 7 ( s . 1 H . Pyrimidine ring ) 

9 . 1 5 ( s . 1 H . Pyrimidine ring ] 

(C D C 1 . ] np • 1 . 5 1 5 9 

1-55 *H-NMR 6(ppm) (solvent) ; 

2 . 2 0 (s. 6H. N (CH., ) t ) 

5. 05-^5. 35 (m. IH. CH.) 

6. 75--'7. 35 (m. 4H. Benzene ring) 

9. 05'-'9. 15 (m. IH. Pyrimidine ring ) 
9 , 5 7 ( s . 1 H . Pyrimidine ring ) 

[C DC 1 . ) no ' 1 . 5 3 3 8 

1-56 'H-NMR S (ppm) (solvent) : 

2. 1 9 (s. 6H, N (CH. ) , ) 

4 . 1 0 — 4. 3 0 (m. 1 H. CH) 

6. 60-^7. 40 (m. 4H. Benzene ring) 

9 . 0 8 ( s . 1 H . Pyrimidine ring ) 

9 . 4 7 ( s . 1 H , Pyrimidine ring ) 

(CDC 1 , ) np 1 . 5358 
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(Table 1-2) continued 

Compound No. Spectral data Physical properties 



1-57 »H-NMR 5(ppni-) (solvent) : 

3. 40 — 3. 80 (m. 1 H, OH.) 

6. 2 8-'6. 3.8 (m. 1 CJi) 

6. 74-^7. 60 (m. 4H. Benzene ring) 

9 . 0 1 ( s . 1 H . Pyrimidine ring ) 

9 . 0 9 is, 1 H . Pyrimidine ring ) 

CCDC 1 . ) no 1. 54 3 8 



1-58 »H-NMR 5(ppm) (solvent] ; 
6 . 0 1 '( s . 1 H. CH) 
6. 70'--'7. 50 (m. 4H. Benzene ring) 
9 . 0 0 ( s , 1 H . Pyrimidine ring ) 
9 . 11 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 • J no 1. 5496 



1-59 »H-NMR 6{ppm) (solvent) : 

0. ll'-'O. 87(m. 4H. cyclo-propyl CH.i ) 

0. gO'-^l. 50 (m. IH. cyclo-propyl Gil) 

3. 28'-'3. 60 (m. 2H. 0CH.« ) 

5. 87 — 6. 0 7 (m. 1 H. CH) 

6. 73 — 7. 57 (m, 4H. Benzene ring) 
9 . 0 7 -( s . 1 H , Pyrimidine ring ) 

9 . 16 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 » ] no • 1 . 5 2 4 0 
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(Table 1-2) continued 



Compound No, Spectral data Physical properties 



1-60 'H-NMR a (ppm) (solvent) : 

1 . 2 3 (s. 9H. OC (CH3 ) . ) 

6. 3 3 — 6. 5 0 (m. 1 H. CH) 

6. 11^1. 30 (m, 4H. Benzene ring) 

9 . 1 7 ( s . 1 H . Pyrinidine ring ) 

9 . 5 2 ( s . 1 H . Pyrimidine ring ) 

(CDCi.) no'"*!. 5140 



1-61 »H-NMR 6 (ppm) (solvent) : 

1 . 2 3 vs. 9H. DC (CJl, > . ) 

6. OO'-e. 15 (m. IH. CH) 

6. 10^1. 40 (m, 4H. Benzene ring) 

9 . 0 1 ( s . 1 H . Pyrinidine ring ) 

9 . 3 5 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 . ) np » 1 . 5 0 4 8 



1-62 "H-NMR 6 (ppm) (solvent) : 

1 . 2 3 (s. 9H. OC (Clia ) 3 ) 

6 . 0 0 — 6. 1 5 (m. 1 H. CH) 

7. 00 — 7. 35 (m, 5H. Benzene ring) 

9 . 12 ( s . 1 H . Pyrimidine ring ) 

9 . 3 7 ( s , 1 H , Pyrimidine ring ) 

(CDC 1 3 ) no 1 . 5 1 54 
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(Table 1-2) continued 



Compound No. Spectral data Physical properties 

1-63 'H-NMR 5 (ppm) [solvent) : 

1 . 2 8 (s. 3H. CH., ) 

1 . 3 7 (s. 3H. CH, ) 

2. 9 4 (s. 3H. OCH, ) 

6. 2 2 (s. 1 H. CH) 

7. ll'--7. 27 (m. 4H. Benzene ring) 
9 . 12 ( s . 1 H . Pyriinidine ring ) 

9 . 3 3 ( s . 1 H . Pyriinidine ring ) 

[CDCl,] n 1.5285 

1-64 'H-NMR 6 (ppm) (solvent) : 
1 . 3 0 Cs. 3H. CH. ) 

1 ; 3 8 (s. 3H. CH.. ) 

2 , 9 4 ( s . 3 H. 0 CH» ) 

6. 2 4 (s. 1 H. CH.) 

7. 12'-'7. 40 (m. 4H, Benzene ring) 
9 . 1 3 ( s . 1 H . Pyrimidine ring ) 

9 . 3 4 ( 5 . 1 H , Pyrimidine ring ) 

CCDC 1 . ) no • 1. 5 3 7 1 

1-65 'H-NMR 5 (ppm) (solvent) : 

1 . 3 2 (s. 3H. CH., ) 

1 . 3 9 ( s . 3 H. CH., ) 

2. 9 7 (s. 3H. OCH., ) 

6. 6 9 (s . 1 H. CH.) 

7 , 0 4-^7. 39 (m. 4H. Benzene ring) 

9 . 14 ( s . 1 H . Pyriinidine ring ) 

9 . 3 5 ( s . 1 H . Pyrimidine ring ) 

(CDCl,) n»'»— 1.5317 
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(Table 1-2) continued 



Compound No. Spectral data Physical properties 

1-66 'H-NMR 5 (ppm) (solvent) : 

0. 82—1. 03 (m. 3H. CH, CHi CH.. ) 
1 . 15 (s. 3H, CH* ) 

1 . 2 2 ( s . 3H. CH, ) 

1, 34 — 1. 93 (m. 4H, CH, CH, CH, ) 

6. 0 6 (s. 1 H. CH) 

7, 18—7. 27 (m, 4H. Benzene ring) 
9 . 17 ( s . 1 H * PyrimiHine ring ) 

9 . 3 7 ( s • 1 H , Pyrimidine ring ) 

(CDC 1 , ) Hi. ' 1 . 5 2 8 2 

1-67 'H-NMR- 5 (ppm) (solvent) : 

1. 05 (s. 9H. NHC (Cit, ) , ) 

1. 9 3 — 2. 64 (br m. IH. NH.) 
5. 4 7 — 5. 60 (br m. IH. CH) 
7. 07 — 7. 35 (m. 4H. Benzene ring) 
9 . 11 ( s . 1 H . Pyrinidine ring ) 

9 . 7 8 ( s . 1 H . Pyrimidine ring ) 

(CDCl,) no"**' 1.5344 

1-68 'H-NMR 6 (ppm) (solvent) : 

2. 9 3 (s. 6H. N (Cit. ) » ) 

7. 0 1—7. 3 5 (m. 5H. CH +Benzene ring) . 
8 . 9 9 ( s , 1 H . Pyrimidine ring ) 
9. 15 (s, 1 H. Pyrimidine ring ) 

(CDCl,) no 1 . 5 3 58 
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(Table 1-2) con1:inued 



Compound No. Spectral data Physical properties 



1-59 »H~NMR 5 (ppm) [solvent) ; 

2. 9 3 (s. 6H. N (Cjia ) 2 ) 

7. 04-^7. 26 (m. 5H. Cii + Benzene ring) 

8 . 9 7 ( s . 1 H . Pyrimidine ring ) 
9 . 16 ( s . 1 H , Pyrimidine ring ) 

[CDCI3] nD'*"' 1.5443 



1-70 'H-NMR 6 (ppm) (solvent ) : 
2. 9 2 (.s. 6H. N (CH., ) » ) 
7. 0 0 — 7. 4 2 (m. 5H. CJi + Benzene ring) 
S. 7 1 (s. I H. Pyrimidine ring ) 
9 . 16 ( s . 1 H • Pyrimidine ring ) 

{CDCI3) 1.5375 



1-71 >H-NMR 6 (ppm) (solvent) : 

1 . 2 2 (s. 9H. OC (CHa ) . ) 

5. 9 5 — 6. 1 1 (m. 1 H. CH) 

6. 60'-'7. 40 (m. 4H. Benzene ring) 
9 . 0 5 ( s . 1 H . Pyrimidine ring ) 

9 . 2 3 ( s . 1 H , Pyrimidine ring ) 

(CDC 1 3 ) no ''• ^ 1 . 5 1 3 6 
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(Table 1-2) continued 



Compound No, Spectral data Physical properties 



1-72 *H-NMR 5(ppm) (solvent] : 
2. 6 7 (s. 3H, CH. ) 
7. 15'^7. 45 (m, 4H. Benzene ring) 

8 . 8 8 ( s . 1 H . Pyrimidine ring ) 

9 . 4 6 ( s . 1 H . Pyrimidine ring ) 

[CDCl. ) np "-^ 1. 5 588 



1-73 'H-NMR 5(ppm) (solvent] : 

0. 90— .1. 08 (m. 3H. CH. CHa ) 
1 . 2 2 (s. 3H. CH, ) 

1 . 2 8 (s. 3H. CH, ) 

1. 52'-'l. 92 (m. 2H. CH., CH» ) 

6. 2 2 (s. 1 H. CH,) 

7. 34'-'7. 47 (m. 4 H . Benzene ring) 
9 . 3 4 ( s , 1 H . Pyrimidine ring ) 

9 . 5 6 ( s . 1 H . Pyrimidine ring ) 

(CD C 1 , ) np «»• • 1 . 5 2 8 4 



1-74 »H-NMR 6(ppm) (solvent) : 
1 . 2 3 (s . 9 H. C (CH,, ) , ) 
7. 0.5~7. 42 (m. 5H. CH. + Benzene ring) 
9 , 0 7 ( s . 1 H . Pyrimidine ring ) 
9 . 2 5 ( S . 1 H . Pyrimidine ring ) 

(CDC 1 , } no " • 1 . 5 2 1 5 
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(Table 1-2) continued 

Compound No. Specbral data Physical properties 

1-75 »H-NMR 5 (ppm) [solvent) : 

2. SS^2, 53 (m. IH. CsCH) 

4. 12 (d. J.= 2. 5Hz. 2H. 0 CH. ) 

6. 10 (s. 1 H. CH.) 

7. 16^7. 30 (m. 4H. Benzene ring) 
9 . 0 9 ( s . 1 H , Pyrimidine ring ) 

9 . 13 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 » ) Hd * 1 . 5 5 2 6 



1-76 'H-NMR .5 (ppm) (solvent) : 

4. 2 3 (s. 2 H. OCJi* CN) 

6. 12 (s, 1 H. CH.) 

7. 18^7, 34 (m. 4H. Benzene ring) 
9 . 0 7 ( s . 1 H , Pyrimidine ring ) 

9 . 19 ( s . 1 H . Pyrimidine ring ) 

(CDCI3) no"'" 1.5535 



1-77 »H-NMR 5 (ppm) (solvent) : 

1. 11 (t.J.= 7H2. 3H. NHCH, CJl, ) 

2. 97 — 3. 41 (m. 2H. N H Ciii CH, ) 

4. 97 — 5. 86 (br m. IH. NH.CH, CH, ) 
7. 11—7. 27 (m. 5H. CH. + Benzene ring) 
8 . 9 8 ( s . 1 H . Pyrimidine ring ) 
9 . 1 6 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 , ) no • 1 . 5 3 1 5 
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(Table 1-2) continued 



10 



IS 



Compound No. Spectral data Physical properties 

1-78 »H-NMR 5(ppm) [solvent 3 : 

1. 22 (d. J.= 6H2. 6H. CH (OH, ) , ) 

3. 87--4. 40 (m. IH. CH. (CH, ) > ) 

6. 57 — 6. 76 (br m. IH. NH) 

7. 14--7. 31 (m. 4H. Benzene ring) 
7. 9 0 (s . 1 H. CH) 
9 . 0 2 ( s . 1 H . Pyrimidine ring ) 
9 . 19 ( s . 1 H . Pyrimidine ring ) 

(CPCI.) no "••1.5588 

1-79 'H-NMR 5 (ppm) (solvent) : 

1. 28 '(t. J.= 7H2. 3H. CH, CH. ) 

4. 38 (q. J.= 7Hz. 2H. CH.i CH. ) 
7 . 11 ( s . 1 H . CH) 
7. 19 — 7. 30 (m. 4H. Benzene ring) 

9 . 0 5 ( s . 1 H . Pyrimidine ring ) 
35 9.19(s.lH. Pyrimidine ring ) 

(C D C 1 . ) no • 1 . 5 3 1 8 

1-80 'H-NMR 5 (ppm) (solvent] : 
^ 1 . 2 5 ( t . J.= 7 H 2 . 3 H , C H , CH.. ) 

4. 05 (s. 2H. OCH* CO, Et) 

4. 18 (q. J.= 7H2. 2H, CH., CH. ) 

45 

6. 0 5 (s. 1 H. CH.) 

7. 23 — 7. 29 (m. 4H. Benzene ring) 
9.16(s.2H. Pyrimidine ring ) 

(CDC 1 . ) no '» • 1 . 5335 



30 
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(Table 1-2) continued 



Compound No. Spectral data Physical properties 



1-81 'H-NMR 6 (ppm) (solvent] : 

3. 2 7 (s. 3H. OCH, 0 C H,. ) 

4. 5 9 (s. 2H. OCji« OCH> ) 

6. 10 Cs. 1 H. CH) 

7. 14*^7. 22 (m. 4H. Benzene ring) 
9 . 11 ( s . 2 H . Pyrimidine ring ) 

[CD CI.) no *»• • 1 . 5 2 8 2 



1-82 *H-NMR ,5 (ppm) (solvent] : 

2. 1 1 (s. 3H. OCHx SCH., ) 

4. 6 1 (s. 2H. OCJla SCHa ) 

6. 3 3 (s . 1 H. CH) 

7. 32 — 7. 41 (m. 4H. Benzene ring) 
9 . 2 9 ( s . 2 H . Pyrimidine ring ) 

[CDCl. ) no 1. 5 6 5 5 



1-83 'H-NMR 5 (ppm) (solvent) : 

2. 2 1 (s, 3H. CH,. ) 

3. 60 — 3. 75 (m. IH. OH) 
6. 1 O'-e. 3 5 (m, 1 H. CH.) 

6. 50-^7. 20 (m, 4H. Benzene ring) 

8 . 3 0 ( s . 1 H . Pyrimidine ring ) 

8 . 9 2 ( s , 1 H . Pyrimidine ring ) 

[CDC 1 , ] no » 1 . 5 6 1 6 
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(Table 1-2) continued 
5 Compound No. Spectral data Physical properties 



1-84 'H-NMR 5(ppm) (solvent) : 

10 

2. 4 1 (s. 3H. CHa ) 

6. 65 — 6. 80 (m. IH. CH) 

6. 9 5*^7. 4 0 (m. 4H. Benzene ring) 

9 . 17 ( s . 1 H . Pyriniidine ring ) 

9 . 2 6 ( s . 1 H . Pyrifliidine ring ) 
20 [CD C 1 , J Hd • 1 . 5 4 3 1 



1-85 •H-NMR j5(ppm) (solvent) : 
^ 1.21(s.9H.C (CH., ) , ) 

2 . 4 1 (s . 3 H. CH., ) 
6. 2 0 — 6. 3 5 (m. 1 H. CJi) 

30 

6. 90—7. 40 (m, 4H. Benzene ring) 
9 . 11 ( s . 1 H , Pyrimidine ring ) 
9 . 4 3 ( s . 1 H . Pyrimidine ring ) 

35 

(CDC 1 , ) Hd ' 1 . 5 3 2 2 



40 1-86 'H-NMR5(ppni) (solvent) : 

2 . 3 3 (s . 3 H. CH., ) 

3. 10 (s. 6Hi N (CH, ) , ) 
^ 6.7 0 — 7.45 (m.5H. Benzene ring. CH.) 

8 . 8 2 ( 5 . 1 H . Pyrimidine ring ) 

9 . 2 5 ( s . 1 H . Pyrimidine ring ) 

SO 

(C D C 1 , ) nD ' 1 . 5 3 5 4 
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(Table 1-2) continued 



10 



20 



Compound No. Spectral data Physical properties 

1-87 'H-NMR 5 (ppm) (solvent) : 

0. 70—1. 25 (m. 3H. CH, CH. CH.» ) 

1, 2S^2. 15 (m, 4H, CH.« CJi. CHa ) 
3, 60 (m. 3H. O C H * CJiO) 

6. 80'--7- 70 (m. 4H. Benzene ring) 
9. 2 0^9. 7 0 (m, 2 H , Pyrimidine ring ) 
(CDC 1 • ) no 1 . 5 0 7 2 

1-88 'H-NMR 6 (ppm) (solvent) : 

0. 70-^1. 18 (m. 3H. CH, CHa CH., ) 
1 . 1 8 --2. 0 0 (m. 4H. CHa CH.* CH. ) 
3. 35''-4. 45 (m. 3H. 0 C H., CjiO) 
6. 55'-'7. 80 (m. 4H. Benzene ring) 
9 . 19 ( s , 1 H . Pyrimidine ring ) 
9. 32-'9. 60 (m. IH. Pyrimidine ring ) 
(CDC 1 a ) no • 1 . 5 1 1 7 

1-89 »H-NMR 5 (ppm) (solvent) ; 

0. 68—1. 13 (m. 3H. CHtCH, CH.. ) 

1. 13 — 1. 83 (m. 4H. CH. CH. CH. ) 

2. 13 (s. 3H. CjH. ) 

3. 33 — 4. 33 (m. 3H. 0 C H . CiiO) 
6. 83 — 7. 53 (m. 4H. Benzene ring) 

9 . 0 3 ( s . 1 H . Pyrimidine ring ) 
9 . 1 6 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 , ) n«> • 1 ■ 5 2 0 3 
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(Table 1-2) continued 



Compound No. Spectral data Physical properties 

1-90 ■H-NMR 6(ppm) [solvent) : 

7. 2 0— '8. 0 0 (m. 4H. Benzene ring) 

8 . 9 0 ( s • 1 H . Pyrloidine ring ) 

9 . 4 8 ( s . 1 H . Pyrimidine ring ) 

tCDC 1 . ) no 1 . 5 1 7 4 



1-91 *H-NMR 6(ppni) (solvent) : 
2 . 18 (s . 6 H. N {CHt ) a ) 

2. 4 1 (s. 3H. CH. ) 

5. 1 0^5 . 1 5 (m. 1 H. CH.) 

6. S 0^7 , 30 (m. 4H, Benzene ring) 
9 . 0 6 ( s , 1 H . Pyrimidine ring ) 

9 . 5 4 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 , ) Hd 1 . 5 4 4 7 



1-92 'H-NMR 6 (ppm) (solvent] : 

0. 70-'l. 15 (m. 3H. CH.CH. CH» ) 

1. IS'-l. 80 (m. 4H. CH« CH, CHa ) 
3. 50^-4. 41 (m, 3H. O CH, CJiO) 

7 . 18 ( s . 4 H . Benzene ring) 

9. 12-^-9. 40 (m. 2H. Pyrimidine ring ) 
(CDCl,) no"' 1.5330 
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(Table 1-2) continued 



Compound No. Spectral data Physical properties 

1-93 'H-NMR 5(ppm) [solvent) : 

10 

1 . 2 2 (s. 9H. C (CH.. ) . ) 

6. 44 (s. IH. CHOC (CH, ) , ) 
IS 7.06'^7.14(m.2H. Benzene ring) 

7. 27~7. 35 (m, IH. Benzene ring) 
9 . 12 ( s . 1 H . Pyrimidine ring ) 

20 9.34(s.l-H. Pyrimidine ring ) 

(CDC 1 , ) no ' 1 - 5 4 2 1 



■94 *H-NMR' 6 (ppm) (solvent) ; 

1 . 2 3 (s. 9 H. C (CH., ) ) 

6. 4 2 { s . 1 H. CjiO C (CH, ) ) 

7. 12'>'7. 21 (m, 3H. Benzene ring) 
9 . 14 ( s . 1 H . Pyrimidine ring ) 

9 . 3 1 is , 1 H . Pyrimidine ring ) 
(CDC 1 • ) mp 7 3'-7 5^ 



30 



SO 



55 



1-95 *H-NMR 5 (ppm) (solvent) : 

3. 66 — 3. 87 (br m. IH. OH) 

6. 48 — 6. 54 (m. IH. CH.OH) 

7. 12 — 7. 45 (m. 3H. Benzene ring) 

8 . 7 3 ( s . 1 H . Pyrimidine ring ) 

9 . 13 ( s . 1 H . Pyrimidine ring ) 

(C D C 1 . ) m p 3 9 — 4 1 "C 
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(Table 1-2) continued 



Compound No. Spectral data Physical properties 

1-9B 'H-NMR 5 (ppm) [solvent) : 

7. 2 9^7. 7 4 (m. 3H, Benzepe ring) 

8 . 8 9 ( s . 1 H . Pyrinidine ring ] 

9 . 4 8 ( s . 1 H . Pyrinidine ring ) 

(CDC 1 • ) no ••■^ 1 . 57 2 2 

1-97 'H-NMR 6 (ppm) (solvent) : 
3. 4 0 — 3. 8 0 (m. 1 H. OH.) 

6. 5 O-^-e. 8 0 (m. 1 H. CH.) 

7. 10 — 7. 80 (m, 4H. Benzene ring) 

8 . 8 6 ( s . 1 H , Pyrinidine ring ) 

9 . 0 8 '( s . 1 H . Pyrinidine ring ) 

(CDCl, ) no 1. 5139 

1-98 »H-NMR 6 (ppm) (solvent) : 

7. 24^-7. 48 (m. 2H, Thiophene ring) 
7. 61—7. 70 (m. 1 H . Thiophene ring) 

8 . 7 8 ( s . 1 H . Pyrimidine ring ) 
9. 2 3 (s, IH. Pyrimidine ring ) 

[CDC 1 3 ) no 1. 58 54 

1-99 'H-NMR 5 (ppm) (solvent) : 

6. 95'-'7. 29 (m. 2H. Thiophene ring) 

7. 66 — 7. 80 (m. IH. Thiophene ring) 

8 . 8 1 ( s . 1 H . Pyrimidine ring ) 

9 . 3 0 ( s . 1 H . Pyrimidine ring ) 

[CDCl,) no'^" 1.5920 
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(Table 1-2) continued 



Compound No. Spectral data Physical properties 



1-100 'H-NMR 6 (ppm) (solvent) : 

4. 20'^4. 31 (br m. IH. OH.) 

6. 52'-6. 61 (m. IH. CHOH) 

6. 8 2^7. 0 3 (m. 2H. Thiophene ring) 

7. 26--7. 36 (m. IH. Thiophene ring) 
9 . 1 5 ( s , 1 H . Pyrimidine ring ) 

9 . 3 2 ( s . 1 H , Pyrimidine ring ) 

CCDCl,) nD»»' 1.5702 



1-101 'H-NMR 6 (ppm) (solvent) : 

2. 9 4 (s. 6H. N (CHa ) , 0 

6. 74*^6. 96 (m. 2H. Thiophene ring) 

7. 17~7. 29 (m. IH. Thiophene ring) 
7. 3 7 (s. 1 H. CiiOCON) 

9 . 1 4 ( s • 1 H , Pyrimidine ring ) 

9 . 1 8 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 » ) Hd 1 . 54 2 2 



1-102 »H-NMR 6 (ppm) (solvent) : 

6. 9 0-'7. 1 0 (m. 1 H, CH.) 

7. 15*-7. 90 (m, 4H. Benzene ring) 
8 . 9 7 ( s . 1 H , Pyrimidine ring ) 

9 . 16 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 , ) np •••• 1 . 5 1 6 4 



64 



EP 0 764 641 A1 

(Table 1-2) continued 
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Compound No. Spectral data Physical properties 

1-103 'H-NMR 5 (ppm) (solvent) ; 

10 

2. 2 2 (s. 6H. N (CH, ) . ) 
5. 45'-5. 60 (m. IH. CH) 
7.10'^7.80(m.4H. Benzene ring) 
9 . 0 6 ( s . 1 H. Pyrimidine ring ) 
9 . 16 ( s . 1 H , Pyrimidine ring ) 
20 {CDC 1 , ) no • 1 . 5 0 8 9 



1-104 *H-NMR .5 (ppm) (solvent) : 
^ 2 . 2 6' ( s . 9 H. 0 (CH, ) » ) 

6. 65 — 6. 80 (m. IH. CH.) 

7. 15'--8. 05 (m. 4H. Benzene ring) 

30 

8 . 8 5 ( s . 1 H . Pyrimidine ring ) 
9 . 12 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 . ) no • 1 . 4 9 3 7 

35 

1-105 'H-NMR 5 (ppm) (solvent) : 
1 . 3 0 (s. 9H. C (CH» ) . ) 
4. 81'-4. 89 (br s. IH. NH) 
7. 03-^-7. 38 (m, 4H. Benzene ring) 
7. 18 (s, 1 H. CHOCO) 

9 . 0 0 ( s . 1 H . Pyrimidine ring ) 
9 . 2 0 ( s . 1 H . Pyrimidine ring ) 

(C D C 1 , ) no » 1 . 5 1 9 7 
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(Table 1-2) continued 



Compound No. Spectral data Physical properties 

1-106 *H-NMR 6 (ppm) [solvent] : 

1. 12 (t,J:=7Hz. 6H. N (CH. CH., ) > ) 
3. 10-'3. 64 (m, 4H. N (CH. CH, ) . ) 
7. 13 — 7. 28 (m. 5H. C H.O C O +Benzene ring) 
9 . 0 1 ( s . 1 H . Pyrimidine ring ) 
9 , 17 ( s , 1 H . Pyrimidine ring ) 

(CDCl,] no "•'•1.5323 



1-107 'H-NMR 5 (ppm) (solvent) : 

6. 5 7'(q. JL=4H z, 2 Hz. 1 H . Furan ring) 

7 . 15 ( d . J_= 4 H z , 1 H . Furan ring) 

7 . 6 1 ( d . JL= 2 H z . 1 H . Furan ring) 

8 . 8 4 ( s . 1 H . Pyrimidine ring ) 

9 . 3 4 ( s . 1 H . Pyrimidine ring ) 

(CDCl,) no "•'^l. 5589 



1-108 *H-NMR 6(ppm) (solvent} : 
1 . 8 0 — 2. 8 0 (m. 2 H, NH., ) 
5 . 6 0 — 5. 9 0 (m. 1 H . C H ) 
6. 50 — 7. 60 (m, 4H. Benzene ring) 
9 . 0 1 ( s . 1 H . Pyrimidine ring ) 

(CD C 1 » ) no ' 1 . 5 5 2 8 
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(Table 1-2) continued 



Compound No. Spectral data Physical properties 



1-109 "H-NMR 6 (ppm) [solvent] ; 

2. 9 3 (s. 6H. N (CH. ) » ) 

6. 8 7 — 7. 2 9 (m. 4H. C H[0 C O +Thiophene ring) 
9 . 0 3 ( s » I H . Pyrimidine ring ) 
9 . 13 ( s , 1 H . Pyrimidine ring } 

to DC 1 . ) no • 1 . 5 2 7 9 



1-UO "H-NMR 5 (ppm) (solvent) : 

2 . 9 3 ( s . 6 H. N (OH., ) > ) 

6. 1 9--6. 3 2 (m. 2H. Furan ring) 

7. 2 0 (s. 1 H» CiiO CO) 

7. 29-^-7. 37 (nr>. IH. Furan ring) 

9. IS'^g. 26 (m. 2H. Pyrimidine ring ) 
(C D C 1 » ) no » 1 . 5 1 1 6 



1-ni 'H-NMR 6 (ppm) (solvent) : 

3. 88'-'4. 02 (br m. IH. OH) 

6. 32 — 6. 41 (m. IH. CjiOH) 

6. 78 — 7. 01 (m, IH. Thiophene ring) 

7. 02 — 7. 3 0 (m, 2H. Thiophene ring) 
9 . 0 5 ( s . 1 H . Pyrimidine ring ) 

9 . 11 ( s . 1 H . Pyrimidine ring ) 
(CDC 1 , ) no * 1 . 5 3 5 1 
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(Table 1-2) continued 



IS 



Compound No. Spectral data Physical properties 

1-112 'H-NMR 6 (ppm) (solvent] : 

2. 94 — 3. 07 (br m. IH. OH) 
6. 07-^6. 15 (m, IH. CHOH) 

6. 19 — 6. 32 (m. 2H. Furan ring) 

7. 27 — 7. 35 (m. IH. Furan ring) 
9 . 14 is, 1 H . Pyrimidine ring ) 

20 9.30(s,lH. Pyrimidine ring ) 

(CDC 1 3 ) Hd * 1 . 5 2 2 4 

^ 1-113 'H-NMR'5(ppm) (solvent) : 

1 . 08 (s. 9H. NHC (CH., ) , ) 

1 . 4 0 — 1. 6 0 (m. 1 H. NH) 

5. 4 5 — 5. 6 0 (m. IH. CJi) 

6. 50 — 7. 45 (m. 4H, Benzene ring) 
9 . 13 ( s . 1 H , Pyrimidine ring ) 
9 . 7 8 ( S . 1 H . Pyrimidine ring ) 

(CDCl.) no"' 1.5236 



30 



40 



1-114 •H-NMR 5 (ppm) (solvent) : 
3. 54 (s. 3H. OCH., ) 
^ 6.80 — 8.10(rn,4H. Benzene ring) 

8 . 7 9 ( s . 1 H . Pyrimidine ring ) 

9 . 3 9 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 , 1 n» 1 . 5 5 9 7 



50 



ss 



68 



10 



30 



SO 
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(Table 1-2) continued 



Compound No. Spectral data Physical properties 

1-115 »H-NMR 6(ppm) (solvent 3 : 

3. 3 0 — 3. 6 0 (m. 1 H. OH.) 

3.69 (s. 3H. OCH.. ) 

6. 3 O'-e. 5 0 (m. 1 H. CH) 

6. 60 — 7. 40 (m. 4H. Benzene ring) 

8 . 8 5 ( s . 1 H . Pyritnidine ring ) 

9 . 0 0 ( s . 1 H . Pyrimidine ring ) 

[CDCls] no '••' 1.5403 

1-116 'H-NMR' 5(ppm) (solvent) : 
3 . 7 4 ( s . 3 H . OH.) 

6. 60 — 7. 80 (m. 5H. Benzene ring. CH.) 
9 . 0 6 ( s . 1 H . Pyrimidine ring ) 
9 . 2 3 ( s . 1 H . Pyrimidine ring ) 

(CDCl.) no 1.5518 

1-117 >H-NMR 6(ppm) (solvent) : 

2. 1 8 (s. 6H. N (CH., ) , ) 

3. 7 5 ( s . 3 H. 0 CH» ) 

5. 2 5 — 5. 4 0 (m. 1 H, CH.) 

6, 60 — 7. 40 (m. Benzene ring) 
9. 0 3 (s. IH. Pyrimidine ring ) 
9 . 4 1 ( s . 1 H . Pyrimidine ring ) 

(CDCl,) mp47 — 4 9-C 
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(Table 2-1) 



5 




R3 R4 



10 





Compound 
No* 


R 1 


R 2 


R 3 R4 




2-1 


CF, 


C 1 


M e 


-OCHa CHa 0- 


IS 


2-2 


CFa 


C 1 


B u 


-OCHa CHa 0- 




2-3 


C F, 


C 1 


M e 


— OCH ( E -t ) CH2 0 — 




2-4 


CFz 


C 1 


M e 


— OCHa CHa CHa 0 — 


20 


2-5 


C F, 


C 1 


Me 


-OCH (Pr" ) CHa 0- 




2-6 


CF. 


C 1 


E t 


— OCHa CHa 0 — 




2-7 


C F2 


C 1 


P r " 


-OCH, CHa 0- 


25 


2-8 


CFz 


C 1 


P r " 


-OCH (Pr" ) CHa 0- 


2-9 


CFz 


CI 


p J. » 


— OCH (Et) CH, 0- 




2 - iO 


CFz 


'C 1 


M e 


-0 C H (Bu*^*'*) CHz 0 — 




2-11 


CFa 


B r 


M e 


— OCH (Pr" ) CHa 0 — 


30 


2—12 


CFa 


C 1 


M e 


— OCH (CHaCHaCH=CHa) CHaO — 




2-13 


CFz 


C 1 


M e 


-OCH (B u" ) CHa 0- 




2-14 


CF, 


C 1 


Me 


-OCH (CHzOCHa)CHaO- 


35 


2-15 


C F, 


C 1 


P r 


-OCH, CHa 0- 




2-16 


CFa 


CFa 


M e 


-OCH, CHa 0- 




2-17 


CFa 


CF, C 1 


M e 


-OCH (Pr" ) CH, 0- 


40 


2-18 
2-19 


C H F C 1 
C H F z 


P r " 
P r" 


-OCH (Pr-) CHs 0- 
-OCH (Pr") CH, 0- 




2-20 


C F, 


C 1 


p 2> «y« 1 • 


-OCH (Pr" ) CH, 0- 




2-21 


CFa 


C 1 


P r 


-OCH (Pr" ) CHa 0- 


46 


2-22 


CFa 


C 1 


P r " 


-OCH (CH, Br)CH, 0- 




2-23 


CFa 


C 1 


B u 


-OCH (Pr" ) CH2 0- 




2-24 


C F, 


C 1 


P r 


-OCH (Bu" ) CH = 0- 


SO 


2-25 


C F, 


C I 


P r " 


-OCH (CHaCHaCH^CH,) CH=0 - 




2-26 


CF, 


C 1 


P r " 


-OCH (Hex" ) CHa 0- 
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(Table 2-2) 



Compound No. Spectral data Physical properties 



2-1 'H-NMR 6 (ppm) (solvent) : 
1 . 7 9 (s. 3H. CH, ) . 

3. 60 — 4. 20 (m. 4H. 0 CH.. CH, 0) . 
9 . 13 ( s . 1 H . Pyrinidine ring ) . 
9 . 2 3 ( s , 1 H , Pyrinidine ring ) . 
(CDCl,) nD"*1.4895 



2-2 .'H-NMR 5 (ppm) (solvent) : 

0. 93'-.l. 01 (m. 9H. C (CH3 ) » ) . 
3. Sl'—S. 93 (m. 4H. OCHa CHz 0) . 
9.08 ( s . 1 H . Pyrimidine ring ) . 
9 . 12 ( s . 1 H . Pyrimidine ring ) . 
(CDCl,) nD"M.4775 



2-3 »H-NMR 5 (ppm) (solvent] : 

0. 98 (t. J_=7H2. 3H. CHa Cjia ) . 
1 . 7 9 (s. 3H. CH., ) . 

1. 29 — 2. 19 (m. 2H. CH2 CH,) . 

3. 38 — 4. 38 (m. 3H. OCjia Cli(Et) 0). 

9 . 0 8 { s . 1 H . Pyrimidine ring ) . 

9 . 16 ( s . 1 H . Pyrimidine ring ) . 
(CDCl,) nD * 1 . 4 7 6 9 
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(Table 2-2) continued 



Compound No. Spectral data Physical properties 



2-4 'H-NMR 5 (ppm) [solvent) : 
1. 72 (s. 3H. OH. ) . 
1. 1—2. 5 (m. 2H. CHt CH. CH, ) . 
3. 3 — 4. 3 (m. 4H. O Cjii ) . 
9 . 0 5 ( s . 1 H . Pyrimidine ring ) , 
9 - 2 3 ( s . 1 H . Pyrimidine ring ) . 
CCDCl,] no '•'•'1.4923 



2-5 'H-NMR .6 (ppm) (solvent) ; 

0. 6— 'l. 15 (m. 3H. CH, CH, CH, ) . 

1. 15—1. 9 (m. 4H. CH., CHz CH, ) . 
1 . 7 6 (s. 3H. CH., ) ; 

3. 3 — 4. 5 (m. 3H. CH., OH (Pr" ) 0) . 
9 . 0 2 ( s . 1 H , Pyrimidine ring ) . 
9 . 12 is , 1 H . Pyrimidine ring ) . 
CCDC1») no "'1.4689 



2-6 'H-NMR 6 (ppm) [solvent) : 

0. 95 (t. J.= 7Hz. 3H. CH, C H, ) , 

2. 0 2 (q. J.= 7H2. 2H. CH.. CH, ) . 

3. 0 5—4. 32 (m. 4H. OCH., ) . 
9 . 0 ( s . 1 H , Pyrimidine ring ) . 

9 . 13 ( s . 1 H . Pyrimidine ring ) . 
(CDCl,) np*'- •1.4834 
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(Table 2-2) continued 



Compound No. Spectral data Physical properties 



2-7 »H-NMR 5 (ppm) [solvent) : 

0. 9 (t. J.= 6Hz. 3H, CH. CHi CH. ) . 

1. 12 — 2. 18 (m. 4H. CH.2 CH.» CH, ) . 
3. 62 — 4. 15 (m. 4H. OCHz ) . 

9 . 0 4 ( s , 1 H . Pyrimidine ring ) . 
9 . 17 ( s , 1 H . Pyrimidine ring ) . 
[CDC 1 3 ] no ' 1 . 4 8 5 2 



2-8 'H-NMR 6 (ppm) [solvent) : 
0. 68 (m. 14H. CHz CHz CHz ) . 
3. 28 — 4. 33 (m. 3H. O CJH , CHO) . 
9 . 0 6 ( s . 1 H . Pyrimidine) . 
9 . 2 0 ( s . 1 H . Pyrimidine) . 

(CDCl,) nD"--' 1.4701 



2-9 'H-NMR 6 (ppm) (solvent): 

0. 6 8—1 . 1 8 (m. 6H. CH, ) . 

1 . 1 8 — 2 . 2 0 (m. 6 H. CH.. ) . 

3. 1 3—4. 38 (m. 3H. 0 C Ji, CiiO) . 

9 . 0 6 is. 1 H . Pyrimidine ring ) , 

9 . 19 ( s . 1 H . Pyrimidine ring ) . 
(CDC 1 a ) na * 1 . 4 7 6 9 
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(Table 2-2) continued 



Compound No. Spectral data Physical properties 

2-10 »H-NMR 6 (ppm) [solvent) : 
0. 94 (s. 9H. C (CH, ) » ) . 
1 . 7 4 (s. 3H. CH, ) . 
3. 27 — 4. 20 (m. 3H. 0 C H.2 CjiO) . 
9 . 0 ( s . 1 H . Pyrimidine ring ) , 
9 . 11 ( s . 1 H , Pyrimidine ring ) . 

(CDCl,] nD*'-" 1.4782 

2-11 'H-NMR 6 (ppm) (solvent) ; 

0. 67—1. 14 (m. 3H. CH, CH* CH, ) . 

1. 14—1. 92 (m. 4H. CH, CH.2 CHa ) . 
1. 75(t.J:=lHz. 3H. CjKi). 

3. 4 2 — 4. 4 2 (m. 3H. O C H.» CjiO) , 

9 . 0 8- ( S . 1 H . Pyrimidine ring ) . 

9 . 2 0 { s . 1 H . Pyrimidine ring ) . 
(CDCl,) no'*'? 1.4894 

2-12 'H-NMR 5 (ppm) (solvent) : 
1. 4 — 2. 5 (m, 4H, CH,* CH.* ) , 
1 . 7 9 is, 3 H . CH., ) , 
3- 3 4 — 4. 4 2 (m. 3H. O CH* CHO) . 
4.85 (dd. J_»x=2Hz, J_A»=1H2. IH.CHx -CC Ha ) Ha 

(provided that and Hj^ are in a cis configuration) 
5.09 (dd. JLax=BHz. J.AB=lH2.1H.CHx =C(Hb ) Ha 

(provided that .^nd Hg are in a cis configuration) 
5. 3 5 — 6. 0 6 (m. 1 H.CHx =C(H» ) Ha 

(provided that and Hg are in a cis configuration) 
9 . 1 ( s . 1 H » Pyrimidine ring ) . 
9 . 2 1 ( s . 1 H . Pyrimidine ring ) . 
(CDC 1 3 ) nD " 1 . 4 8 7 7 
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(Table 2-2) continued 



Compound No. Spectral data Physical properties 



2-13 »H-NMR 6 (ppm) [solvent] : 

0. 58—1. 10 (m. 3H. CH, CH, CH, CH., ) . 

1. lO'-l. 99 (m. 6H. CH« CH. CH.* CH, ) . 
1 . 7 7 (s. 3H. CH. ) . 

3. 12 — 4. 33 (m. 3H. OCH« CJiO) . 

9 . 0 7 ( s . 1 H . Pyrimldine ring ) . 

9 . 17 ( s , i H , Pyrimldine ring ) , 
{CDC1») no"-' 1.4761 

2-14 *H-NMR' 6 (ppm) [solvent] : 
1 . 7 9 (S; 3 H. CH.. ) . 

3. 13 — 4. 68 (m. 8H. 0 CH.. CUCJi. OCH.). 
9 . 0 8 ( s . 1 H . Pyrimidine ring ) , 
9 . 14 ( s . 1 H , Pyrimidine ring ) , 
[CDCl,] no"- "1.4806 



2-15 *H-NMR 5 (ppm) [solvent] : 

1. 62 — 2. 52 (m. 4H. Cyclopropane ring (methylene} ) 
3. 41—4. 34 (m. 5H. 0 CH.. CjH. 0. Cyclopropane 

ring (methylene) ) 
9 . 0 2 ( s . 1 H , Pyrimidine ring ) . 
9 . 1 5 ( s , 1 H . Pyrimidine ring ) . 
(C D C 1 > ] no • 1 . 5 0 0 S 



EP 0 764 641 A1 

(Table 2-2) continued 



10 



IS 



25 



Compound No. Spectral data Physical properties 

2-16 »H-NMR 5(ppm) (solvent) : 
1.78(br s. SH. CH, ) 
3. 48^4. 18 (m, 4H. 0 C H.. CH., O) 
9 . 0 8 ( s . 1 H . Pyrimidine ring } 
9 . 13 ( s . 1 H . Pyrimidine ring ) 

(CDCl.) no 4417 

2-17 'H-NMR 6(ppm) [solvent] : 

0. 60—1. 15 (m. 3H. CH, CH, CH., ) 

1. 15-^1. 91 (m. 4H. CH.* CHz CH» ) 
1 . 7 6 (s. 3H. CH, ) 

3. 10 — 4. 36 (m. 3H. 0 CJH , CHO) 
9. 05 — 9. 25 (m. 2 H . Pyrimidine ring ) 
(CDCli] no'"** 1.4574 



35 2-18 'H-NMR 6(ppm) (solvent J : 

0. 67—1. 15 (m. 6H. CH* CH« CH^ . 

CHa CHt CH., ) 

^ 1.15 — 2.08(m,8H. CH* CH.i CH, . 

CHz CHz CH, ) 
3. 17—4. 36 (m. 3H. 0 CH., CH.O) 

^ 7.63(d.J.= 48.5Hz.lH.CH.FCl) 

8 . 8 1 ( s . 1 H . Pyrimidine ring } 
9 . 18 ( s . 1 H . Pyrimidine ring ) 

50 

(CDCl,) nD'»-' 1.4823 
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(Table 2-2) continued 



Compound No. Spectral data Physical properties 



2-19 »H-NMR 5(ppm) [solvent) : 

0. 69--1. 18 (m. 6H. CH, CH« Ciia . 

OH, CH, CH» ) 

1. 18^2, 08 (m. 8H. CHz CHz OH, . 

CH.. CH.a CHa ) 
3. 20--4. 36 (m, 3H, OCH., CHO) 

7. 2 3. 7. 2 6 (each data is t; J=54Hz, 

including IH, CHF2 

8. 9 4 ( s. I'H. Pyrimidine ring ) 

9 . 2 6 ' { s , 1 H . Pyrimidine ring ) 

[CDC1,J no " '1.4664 



2-20 'H-NMR 5(ppm) (solvent) : 

0. TO'-l. 15 (m. 3H. CH, CH, CHa ) 

1. 15 — 1. 80 (m. 4H. CH.a CH2 CH, ) 
1. 80'-'2. 35 (m. 4H. cyclo-propyl CH^t ) 
3. 40-^4. 00 (m. 4H, cyclo-propyl CH.. 

OCli, CjHO) 
9 . 0 0 ( s . 1 H , Pyrimidine ring ) 
9 . 15 ( s , 1 H . Pyrimidine ring ) 

(CDCI3) no''* 1.4863 
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(Table 2-2) cotitinued 

Compound No. Spectral data Physical properties 

2-21 'H-IMMR 5 (ppm) (solvent) : 

0. 60—1. 10 (m, 3H. CH, CHi CH^ ) 
1.42(br s. 6H. iso-propyl CH.. ) 

1. 70—2. 10 (m. 4H, CH.. CH.. ) 

3. lO'-'S. 70 (m. 4H. cyclo-propyl CH.. 
OCH.. CHO) 

8 . 7 2 ( s . 1 H , Pyrimidine ring ) 

9 . 3 0 ( s » 1 H . PyriBiidane ring ) 

(CDC 1 . ) no • 1 . 4 8 1 4 

2-22 »H-NMR 6 (ppm) (solvent) : 

0. 72—1. 24 (m. 3H. CH. CH. CH.. ) 

1. 2 4 — 2. 2 5 Cm. 4H. CH. CH. CH, ) 

3. 3 0 — 4. 58 (m. 5H. 0CH.» CHO. CH., Br) 
9. 16. 9. 20 C^s. IH. Pyrimidine ring ) 
9 . 3 2 ( s . 1 H , Pyrimidine ring ) 

[CDC 1 . ) no • 1 . 5 0 1 1 

2-23 »H-NMR 6 (ppm) (solvent) : 

0. 66—1. 16 (m. 9H. CH., . Cji, . CH, ) 

1. 16—1. 71 (m. 4H. CJH. CH., CH, ) 

1. 71—2. 10 (m. 3H. CH, CH (CH, ) . ) 
3. 2 6 — 4. 3 5 (m. 3H. OCH., CjlO) 
9 . 0 1 ( s . 1 H . Pyrimidine ring ) 
9 . 12 ( s . 1 H . Pyrimidine ring ) 

(CDC 1 , ) no * 1 . 4 7 3 7 
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(Table 2-2) continued 



w 



IS 



Compound No. Spectral data Physical properties 

2-24 *H-NMR 5 (ppm) (solvent] : 

0. 62—1. 09 (m. 6H. CH, . CH., ) 

1, 09-'2. 14 (m. lOH. CJH, OHt CH , , 
CHi OHz CH., CH. ) 

3. 24'-'4. 31 (m, 3H. OCH.. CjiO) 

8 . 9 8 ( s . 1 H . Pyrimidine ring ) 

9 . 1 2 ( s . 1 H , Pyrimidine ring ) 

(CDCl » 1 Hd * 1 . 4 7 1 5 

^ 2-25 »H-NMR5(ppm) (solvent) : 

0. 68'-'l. 08 (m. 3H. CH., ) 

1. 08-'.2. 48 (m. 8H. CH., CH, CH, . 
^ CH, CH,, CH = CH, ) 

3. 28-'4. 28 (m. 3H. OCH., CH.O) 

4. 68 — 4. 90 (m. IH. CH=CH, ) 

on 

4, 90 — 5. 18 (m. IH. CH^CH., ) 

5. 2 8 — 6. 08 (m. IH. CH = CH, ) 
8 . 9 8 ( s . 1 H . Pyrimidine ring ) 

35 

9 . 11 is. 1 H . Pyrimidine ring } 

(C DC J , ) Hd 1 . 4 8 0 5 

2-26 >H~NMR 5 (ppm) (solvent) : 

40 

0. 6 0—1. 08 (m. 6H. CH., . CH,, ) 

1. 08 — 2. 14 (m. 14H. CH., CH., CH, . 
CH., CH., CH., CH., CH., CH, ) 

3. 3 5 — 4. 35 (m. 3H. OCH., CH.O) 

8 . 9 5 ( s . 1 H . Pyrimidine ring ) 

9 . 1 0 ( s . 1 H . Pyrimidine ring ) 

(CDCl,) " 1 . 4 7 3 7 
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(Table 3-1) 



5 




10 


Compound 
No. 


X 


R3 


R 2 


IS 


3- 1 


C 1 


NH CH, P h 


p J. cycle 




3-2 


C 1 


morphorino 


p p c y e 1 9 




3-3 


C 1 


4 — phenylpiperazinyl 


p p eye 1 • 


20 


3-4 


c.l 


heptamethyleneimino 


p p c y e 1 * 




3-5 


C 1 


2.6 — dimethylmorphorino 


p J- eye J o 




3-6 


C 1 


N H ( 2 - C 1 - benzyl) 


p p. c y c 1 o 


25 


3-7 


C 1 


N H ( 3 - C 1 - benzyl) 


p J. c y c 1 o 




3-8 


C 1 


N H ( 4 - C 1 - benzyl) 


p p c y c 1 • 


30 


3-9 


C 1 


N H (4 - M e - benzyl) 


p J. eye !• 




3-10 


C 1 


N H ( 2 - C 1 -phenetyl) 


p p cycle 






C 1 


NH (2.4 —CI 2 -benzyl) 


p J. cycle 


35 


3-12 


C 1 


3,3 — Mei — piperidino 


p J. cycle 




3-13 


C 1 


N H (CH (P h) , ) 


p p cycle 




3-14 


C 1 


N (Me) CH. P h 


p J. e ye 1 0 


40 


3-15 


C 1 


NHCH, P h 


P r" 




3-16 


C 1 


N H, 


p p e yc 1 e 




3-17 


C 1 


N H E t 




45 


3- 1 S 


C 1 


NHMe • H C 1 


p p cycle 




3-19 


C 1 


N H M e 


p ^ « yc 1 e 




3-20 


C J 


NM e s 


p J. .yc«. 


50 


3-21 


C 1 


NHCH, P h 


p r t.e 
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IS 



20 



25 



40 



SO 



Compound No. 



Spectral data 



Physical properties 



3- 1 



»H-NMR 6 (ppm) [solvent} : 

0. 23*^0. 72 (m, 4H. cyclo-propyl Cit« ) 

0. 32 (m. IH. cyclo-propyl CJi) 

1 . 7 0--- 1 . 9 0 (m. 1 H, N H) 

3. 55 — 3. 70 (m. 3H. N H CH,. Ph + «CH) 

7 . 15 ( s . 5 H . Benzene ring) 

9 . 0 3 ( S , 1 H . Pyrimidine ring ) 

9 . 2 8 ( s . 1 H . Pyrimidine ring ) 



CC D C 1 , J 



5 4 7 8 



3-2 *H-NMR 6 (ppm) (solvent) ; 

0. 1 7''-0. 50 (m. 4H. cyclo-Propyl CH.2) 

0. 72'-'l. 12 (m, IH. cyclo- Propyl CJH) 

2. 09~2. 83 (nn. 4H. Morpholine ring ) 

2. 93'-'3. 12 (m, IH. 0 C Ji) 

3. 53-^3. 74 (m, 4H, Morpholine ring ) 
9 . 0 8 ( s . 1 H . Pyrimidine ring ) 

9 . 19 ( s . 1 H . Pyrinidine ring ) 



[CDC 1 » ) 



5 13 2 



•H-NMR 5 (ppm) (solvent) : 
0. 15--1. 15 (m. 5H. cyclo- Propyl) 
2. 50-'3. 35 (m. 9H. UQHz CH.. NandNCH.) 
6. 51-^7. 35 (m, 5H. Benzene ring) 
9 . 0 5 ( s , 1 H . Pyrimidine ring ) 
9 . 18 ( s . 1 H , Pyrimidine ring ) 



(CDC 1 » ) 



mp 75-79 'C 



81 



EP0 764 641 A1 



(Table 3-2) continued 



Compound No. Spectral data Physical properties 



3-4 'H - 


NMR 5 


(p.pm) [solvent) : 




0 


. 10—1. 


2 0 (m» 5H, cyclo-Propyl) 




1 


, 48(br s. lOH. CH, ) 




2 


. 1 5 — 3. 


55 (m. 5H. NCH.andNCH) 


9 


. 10 ( s . 


1 H . Pyrimidine ring ) 




9 


. 2 7 ( s . 


1 H . Pyrimidine ring ) 




[CDC 1 3 ) 


_ 2 O. 0 

n D 


1 . 5 16 8 


3-5 *H- 


NMR 5 


(ppm) (solvent) : 




0 


. 1 2 — 0. 


6 3 (m. 4H. cyclo-Propyl 


CH2 ) 


0 


. 6 3 — 1. 


4 0 (m. 1 H. cyclo— Propyl 


CH) 


1 


. 0 0 (d. 


JL=6H z. 3H. CH, ) 




1 


. 1 8 (d. 


J.= 6 H z , 3 H. CJia ) 




1 


. 5 3 — 2 . 


4 9 (m. 3 H) 




2 


. 6 3 — 4 . 


0 1 (m. 4 H) 




9 , 


. 11 ( s . 


1 H . Pyrimidine ring ) 




9. 


. 19 ( s . 


1 H . Pyrimidine ring ) 




(CDC 1 3 ) 


no 


1 . 5 0 0 8 
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(Table 3-2) continued 



Compound No. Spectral data Physical properties 



3-6 »H-NMR 5 (ppm) (solvent] : 

0. 82 (m. 4H. cyclo- Propyl CH.2 ) 

0. 82 — 1. 50 (m. IH. cyclo-Propyl CH.) 

2. 4--3. 0 (m. 1 H. N-HL) 

3. 17^3. 84 (m. 3H. NCH.andNCH.2 ) 
7. 17 (br d. J = 2Hz. 4H. Benzene ring) 
9 . 12 ( s • i H , Pyrimidine ring ) 

9 . 3 8 ( s . 1 H . Pyrimidine ring ) 

tCDCl,] no"' 1.5503 



3-7 »H-NMR 5 (ppm) (solvent] : 

0. 2 2'-0. 8 (m. 4H. cyclo-Propyl Cji. ) 

0. 8 — 1. 42 (m. IH, cyclo-Propyl CH) 

1 . 8 2 (b r s, 1 H. NH,) 

3. 58 (d. J = 5Hz. 2H. N CJia ) 

3. 33 — 3. 75 (m. IH. NCH.) 

6. 92 — 7. 34 (m. 4H. Benzene ring) 

9 . 0 8 ( s . 1 H . Pyrimidine ring ) 

9 . 3 ( s . 1 H , Pyrimidine ring ) 

(CDCI3) nD'***1.5337 



EP0 764 641 A1 

(Table 3-2) continued 



Compound No. Spectral data physical properties 



3-8 'H-NMR 5 (ppm) [solvent) : 

0. 25--'0. 85 (m. 4H. cyclo-Propyl CH2 ) 

0. 85—1. 49 (m. IH. cyclo-Propyl CH) 

1.88(br s.lH. NH) 

3. 4 5 — 3. 8 5 (m. 1 H. NCH) 

3 . 6 3 ( b r d. JL= 6 H z . 2 H. N Cji* ) 

7 . 19 ( s . 4 H . Benzene ring) 

9 . 16 ( s . 1 H . Pyrimidine ring ) 

9 . 3 8 ( s . 1 H . Pyrimidine) 

[C D C 1 3 ) no ' 1 . 5 4 1 9 



3-9 'H-NMR a (ppm) (solvent) : 

0. 22 — 0. 75 (m. 4H. cyclo-Propyl CH,, ) 

0. 7 5—1. 4 2 (m. IH. cyclo-Propyl CH) 

1 . 8 (b r s . 1 H. NH.) 

2 . 2 8 ( s . 3 H . CJi, ) 

3. 34-'3. 85 (m. IH. N CH.) 

3. 56 (d. J,= 4Hz. 2H. N CH., ) 

7 . 0 4 ( s . 4 H . Benzene ring) 

9 . 10 ( s . 1 H . Pyrimidine ring ) 

9 . 3 4 ( s . 1 H . Pyrimidine ring ) 

(CDCl,) nD*'- '1.5245 
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(Table 3-2) continued 



Compound No. Spectral data Physical properties 

3-10 »H-NMR 6 (ppm) (solvent) : 

0. 2-^0, 77 (m. 4H. cyclo-Propyl CH, ) 
0. 77-'l. 3 (m. IH. cyclo-Propyl CH.) 
1 . 58 (b r s. 1 H. NH,) 

2. 5--3. 25 (m. 4H. N C lia CH* ) 

3. S'-'S. 82 (m. IH. N C H.) 

7. 0^7. 5 (m, 4H, Benzene ring) 





9 


. 1 9 ( s . 


1 H 


. Pyrimidine ring ) 






9 


. 2 7 ( s . 


1 H 


. Pyrimidine ring ) 






(CDC 1 . ) 




— 2 0.3 

n 0 


1 . 5 3 0 2 


3-U 


»H - 


NMR .5 


(P P 


m) (solvent) : 






b 


. 1 8 — 0. 


7 9 


(m. 4H. cyclo— Propyl 


CH, ) 




0 


. 7 9-^ 1 . 


5 3 


(m, IH, cyclo — Propyl 


CH) 




1 


. 8 8 (b r s 


, 1 H, NH.) 






3 


, 2 9'-3. 


8 3 


(m. 3 H . N OHt and NCH) 




7 


. 0 5'-'7 . 


3 8 


(m. 3H, Benzene ring) 






9 


.09(3. 


1 H 


. Pyrimidine ring ) 






9 


.30(3. 


1 H 


. Pyrimidine ring ) 






(C D C 1 , ] 




n D 


1 . 5 4 9 9 


3-12 


'H - 


NMR a 


(ppm) (solvent] : 






0 


. 1 3 — 0, 


6 3 


(m. 4H. cyclo-Propyl 


CHz ) 




0 


. 88 (s. 


6 H 


. CJi, ) 






0 


. 6 3 — 3. 


7 5 


(m. 1 OH.) 






9 


. 2 0 ( s . 


1 H 


. Pyrimidine ring ) 






9 


. 34 (s. 


1 H 


. Pyrimidine ring ) 






(C D C 1 , ] 




_ 2 0. 1 

n 0 


1 . 4 9 14 
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(Table 3-2) continued 



Compound No. Spectral data Physical properties 



3-13 


NM R 


6 


(ppm) (solvent) : 




0 


. 1 2 


— 0. 


8 2 (m. 4H. cyclo- Propyl 


CH., ) 


0 


. 8 2 


^ 1 . 


4 7 (m, IH. cyclo- Propyl 


CH) 


1 


. 7 9 


— 2 . 


5 2 (b r s . 1 H. NH.) 




3 


. 5 2 


— 3. 


8 1 (m. 1 H. N CH) 




4 


. 7 3 


(s. 


1 H. N CH.) 




7 


. 1 8 


(s . 


5 H , Benzene ring) 




7 


. 2 9 


(s. 


5 H , Benzene ring) 




9 


, 1 6 


(s. 


1 H, Pyrimidine ring ) 




9 


. 4 5 


(s. 


1 H . Pyrimidine ring ) 




[C D C 1 3 ] 


no 


1 . 5 5 3 8 


3-14 *H- 


NM R 


5 


(ppm) [solvent] : 




0 


. 1 0 


1 . 


4 5 (m. 5H, cyclo— Propyl 


CH, ) 


2 


. 2 0 


(s. 


3 H . C H., ) 




3 


. 1 0- 


-3 . 


7 0 (m. 3 H . CH.. CHz ) 




7 


. 1 8 


(s. 


5 H • Benzene ring) 




9 


. 0 8 


(s. 


1 H . Pyrimidine ring ) 




9 


. 3 3 


(s. 


1 H . Pyrimidine ring ) 





CCDCl,) no " '1.5245 
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(Table 3-2) continued 



Compound No. Spectral data Physical 


properties 


o 


— 1 
~" 1 D 


»H - 


NMR 5 










0 


. 6 7-^1 


17 fm "^IH TH,^ 
XI \ Tit t on> \^ n 3 / 








1 


. 1 7'-2 




. ) 






3 


. 5 7 (b 


_ O H P U \ 








4 


. 1 4 — 4 


. DDvOP Si in. IM ri J 








7 


. 1 7 (s 


* 5 H . Benzene ring) 








9 


. 0 6 (s 


. 1 H . Pyrimidine ring ) 








9 


. 2 3 (s 


1 H Pyrimidine rinic ) 








(CDC 1 , 




1 . 5 2 7 4 


o 
o 


— lb 


'H - 


NMR 6 


(ppm) (solvent) : 








0 


. 2 3 --.0 


1 o vm, *» n , cycio rropyi 


CH. ) 






1 


.0 3—1 


. 3 7 (m. 1 H. cyclo- Propyl 


CH) 






1 


. 6 9 ( s 


, 2H. NH., ) 








3 


. 8 1 (m 


. IH. 0CH) 








9 


. 1 3 (s 


. 1 H . Pyrimidine ring ) 








9 


. 2 6 (s 


. 1 H . Pyrimidine ring ) 








( C D C 1 . 


I no 


1 . 5 0 9 5 


3 


-17 


•H - 


NMR 6 


(ppm) (solvent) : 








0 


. 3 4 — 0 


. 7 4 (m. 4H. cydo-Propyl 


CJi* ) 






0 


. 8 7—1 


. 3 6 (m. IH. cyclo— Propyl 


CH) 






1 


. 0 4 ( t 


. J[=7H2. 3H. NHCH* CH., ) 






1 


. 6 0 (b 


r s . 1 H. NH.) 








2 


. 1 7 — 2 


. 8 2 (m. 2 H. NH Cjla CH. 


) 






3 


. 4 2 — 3 


. 6 2 (m. 1 H . 0 CH) 








9 


. 0 7 ( s 


. 1 H. Pyrimidine ring ) 





so 9.24(s.lH. Pyrimidine ring ) 

(CDC 1 , ) no " 1 . 4 9 4 7 
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(Table 3-2) continued 



Compound No. Spectral data Physical properties 



o - 


" 18 


»H- 


NMR 5 


(ppm) (solvent] : 








0 


. 3 T--! 


. 2 6 (m, 4H. cyclo-Propyl 


CH2 ) 






1 


. 4 7-^2 


. 12 (m. IH. cyclo-Propyl 


CH) 






2 


. 5 0 — 2 


. 8 6 (m. 3 H. CHz ) 








9 


. 2 9 (s 


, 1 H . Pyrimidine ring ) 








9 


. 9 0 (s 


. 1 H , Pyrimidine ring ) 








10. 2 7-- 


10. 6 7 (m. 2 H. NH., CH. 


) 






[DMS 0- 


d6-l-CDCla) mp 197-199 "G 


3 - 


19 


>H- 


NMR 5 


(ppm) (solvent) ; 








0 


. 2 0 — 0. 


. 7 4 (m, 4H, cycle— Propyl 


CH, ) 






0 


. 8 6— 1 . 


2 9 (m. IH. cyclo-Propyl 


CJH) 






1 


. 6 4 (b 


r s . 1 H. NH.) 








2 


.29(3. 


3 H. NH CJH. ) 








3 


. 2 9 — 3. 


5 5 (m. 1 H. ^ CH.) 








9 


. 0 7 (s. 


1 H . Pyrimidine ring ) 








9. 


. 1 8 (s . 


1 H , Pyrimidine ring ) 








( C D C 1 . ] 


n 2 1.5 


1 . 5 0 0 2 


3 - 


20 


0. 


. 18 — 0. 


6 2 (m. 4H. cyclo-Propyl 


CH, ) 






0. 


9 5 — 1. 


3 3 (m. IH. cyclo-Propyl 


CH.) 






2 . 


3 1 (s . 


6 H. N (CH.> ) a ) 








2. 


9 1 (d. 


J.= 8 H z . 1 H . 0 CH) 








9. 


1 5 ( s . 


1 H . Pyrimidine ring ) 








9. 


2 3 ( s . 


1 H . Pyrimidine ring ) 








(CDC 1 , ) 


^ 2 t. 2 

n 0 


1 . 4 9 7 5 
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(Table 3-2) continued 



Compound No. Spectral data Physical properties 



3-21 'H~NMR 6 (ppm) (solvent) : 

0. 9 0 (d. Jf = 6H2. 3H. CH, ) 
1 . 0 0 (d. JL=6H z, 3H. CH., ) 
1.70(br s. IH. NH.) 

1. 95 (qq. J = 6H2. IH, CH) 
3 . 5 2 ( s . 2 H. CH2 ) 

3. 9 9 — 4. 2 0 (m. 1 H. CH) 
6 . 7 2 ( s . 5 H . Benzene ring) 
9 . 0 9 (.s , 1 H. Pyrimidine ring ) 
9 . 2 1 ( s . 1 H . Pyrimidine ring ) 

[CDC 1 , ) np ^ 1 . 5 2 8 5 
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(Table 4-1) 




Coinpound X R3 R2 





4 


- 


1 


C 1 


OCOMe 




B u 




4 


- 


2 


C 1 


OCOMe 




p ^ c y c 1 o 




4 


- 


3 


C 1 


OCH, OMe 




M e 




4 




4 


C 1 


OCOMe 




M e 




4 




5 


C 1 


OCOE t 




M e 




4 




6 


C 1 


0 CO P h 




M e 




4 




7 


C 1 


0 S 0 2 Me 




M e 




4 




8 


C 1 


0 S 0, - (4 


- F - Phenyl) 


M e 




4 




9 


C 1 


0 S i (Me) 


2 B u 


M e 


4 




1 


0 


C 1 


OMe 




P T ^ ' ^ ' ^ 


4 




1 


1 


C 1 


0 C H , C H = 


CH2 


p J, eye 1 o 


4 




1 


2 


C 1 


0 P h 




P 37 * ' • 


4 




1 


3 


C 1 


0 B u 




p ^ c y 6 1 o 


4 




1 


4 


C 1 


OTH P 




M e 


4 




1 


5 


C 1 


0 P h 




P r " 


4 




1 


6 


C 1 


0 TH P 




p ^ eye t Q 
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Compound No. Spectral data Physical properties 

4-1 »H-NMR 6 (ppm) (solvent) : 

0. 88—1. 18 (m. 9H. C (CH. ) a ) . 

2. 0 8 (s. 3H, OCOCH3 ) . 

6. 0 9 (s. 1 H. CHO Ac) . 

8 . 9 5 ( s . 1 H . Pyrimidine ring ) . 
9 . 18 ( s . 1 H . Pyrinidine ring ) . 

(CDCl.) no " "1.4644 

4-2 'H-NMR 6 (ppm) (solvent) : 

0. 51-^0. 72 (m. 4H. cyclo-propyl CH.« ) 
1.0 B--^! . 38 (m. 1 H. cyclo-propyl CH.) 

2. 08'(s. 3H. COCii, ) 

5. 83(d.J.= 7Hz. IH. 0 CH.) 

9. 09 (s. IH. Pyrimidine ring) 
9. 20 (s. IH, Pyrimidine ring) 

(CDC 1 » ) np ' 1. 484 1 

4-3 »H-NMR 6 (ppm) (solvent) : 

1. 53 (d. J[=6H2. 3H. CHCii> ) 

3. 28 (s, 3H, OCH.> ) 

4. 47 (d. JL=7Hz. IH. CH.* ) 

4. 8 5 (d. J.= 7H z. 1 H. CJi» ) 

5. 0 1—5. 5 1 (m. 1 H. CH.) 

9. 10 (s. 2H. Pyrimidine ring) 
(CDCI3) np'*' 1.4654 
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(Table 4-2) continued 



Compound No. Spectral data Physical properties 



4-4 'H-NMR 6 (ppm) [solvent) : 

1. 59 (d. J,= 6Hz, 3H. C H . ) 

2. 0 9 (s. 3H. OH, CO) 

6. 0 1—6. 44 (m, 1 H. CH,) 

8. 97 (s. IH. Pyrimidine ring) 

9. 12 (s, IH. Pyrimidine ring) 

[ CD C 1 » ) n» • 1 . 4 7 2 0 



4-5 'H-NMR. 5tppm) (solvent) : 

1 . 1 4' ( t , J.= 7 H 2 . 3 H . C H a Gil, ) 

1. 60 (d. J_=6Hz. 3H. CH CHz ) 

2. 38 (q. J.= 7H2. 2H. CH^ CH, ) 
6. 26 (q. J.= 6H2. IH. CJiCH, ) 

9. 00 (s. IH. Pyrimidine ring) 

9. 15 (s. IH, Pyrimidine ring) 
(CDC 1 . ) n» " " 1 . 4 6 4 6 



4-6 'H-NMR 6 (ppm) (solvent) : 
1 . 7 4 ( t . J.= 7 H z. 3 H. C H CH.. ) 

6. 46 (q. J.= 7H2. IH. CJiCH, ) 

7. 08-^8. 12 (m. 5H. Benzene ring) 
9. 07 (s. IH. Pyrimidine ring) 

9. 12 (s. IH. Pyrimidine ring) 
(CDCl.) no"' 1.5309 
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(Table 4-2) continued 



10 



Ccmpound No. Spectral data Physical properties 

4-7 "H-NMR 6 (ppm) (solvent) : 

1 . 7 4 (d. J_=6Hz. 3H. C H C H.. ) 
3. 2 4 (s. 3H. SO, CH, ) 

6. 12 (q. J.= 6Hz. IH. CHCHa ) 

9. 04 (s. IH. Pyrimidine ring) 

15 

9. 16 (s. IH. Pyrimidine ring) 

(CDC1») mp 96-lOOX: 

20 " '• 

4-8 »H-NMR 5 (ppm) [solvent) : 

i. 6 9 (d. J,= 7H2. 3H. C H Cji. ) 

^ 6. 01-(q. J.= 7Hz. IH. CHCH. ) 

6. 89^8. 05 (m, 4H. Benzene ring) 

8. 99 (s. IH. Pyrimidine ring) 

9. 15 (s, IH, Pyrimidine ring) 
(CDCla) viscous oil 



30 



35 



45 



SO 



SS 



4-9 »H-NMR 6 (ppm) [solvent) : 

-0. 0 3 (s, 3H. Si -CH. ) 

0. 11 (s. 3H. Si -CH., ) 

0. 8 9 (s. 9H. C (CH> ) , 

1. 47 (d. J.= 6Hz, 3H. CHCH., ) 
5. 06 — 5. 59 (m. IH. CHCH.) 

9. 09 (s, IH. Pyrimidine ring) 

9. 17 (s. IH. Pyrimidine ring) 
(CDC I , ) no 1 . 4 602 
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(Table 4-2) continued 



10 



IS 



20 



25 



30 



Compound No. Spectral data Physical properties 

4-10 'H-NMR 6 (ppm) (solvent) : 

0. 3 7 0 (m. 4H. cyclo-propyl Cji» ) 

1. 0 4'-'l. 4 1 (m. IH. cycio-propyl CH.) 

3. 32 (s. 3H. 0 CH.a ) 

4. 47 (d. J,= 6Hz. IH, <t> CH) 

9. 16 (s. IH, Pyrimidine ring) 
9. 24 (s. IH. Pyrimidine ring) 



40 



45 



50 



55 





(CDC 1 . ) 




n e 


' 1.4885 


4-11 


»H - 


NMR 5 


(ppm) (solvent) ; 






0. 


4 5 — 0. 


6 9 


( m . 4 H . cyclo-propyl 


C H a ) 




0. 


8 g-^.i . 


3 6 


(m, 1 H» cyclo-propyl 


CH) 




2 . 


8 6 (d. 




6H z. 2H. OClii CH 


= CH, ) 




4. 


4 7 — 4. 


6 6 


(m. 1 H. 0 CH.) 






4 . 


9 2 — 5. 


0 6 


(m. 1 H, OCH. CH = 


CHa ) 




5. 


1 6 — 5. 


3 4 


(m. 2 H. OCH, CH = 


CHa ) 




9. 


1 2 (s. 


1 H 


. Pyrimidine r 


i n g) 




9. 


1 3 (s. 


1 H 


. Pyrimidine. r 


i n g) 




(CDC 1 , ) 




n 0 


1 . 4 9 12 


4-12 


'R- 


NMR 5 


(ppm) (solvent) ; 






0. 


5 1 — 0. 


7 4 


(m. 4H. cyclo-propyl 


CHa ) 




1 . 


15—1. 


4 4 


(m. 1 H. cyclo-propyl 


CH.) 




5. 


4 2 — 5. 


5 4 


(m. 1 H . 0 C H ) 






6. 


6 7 — 7. 


2 7 


(m. 6H. Benzene 


r i n g + 










Pyrimidine r 


i n g ) 




9. 


1 4 ( s . 


1 H, 


, Pyrimidine r 


i n g ) 




( C D C 1 • ) 




np 


1 . 5 4 7 2 
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(Table 4-2) continued 



Compound No. Spectral data Physical properties 



4-13 'H-NMR 6 (ppm) [solvent) : 

0. 3 1~0. 5 3 (m. 4H. cyclo-propyl Cjii ) 

0. 87—1. 24 (m. IH. cyclo-propyl CH) 

1 . 0 9 (s. 9H. C (CH, ) . ) 

4. 9 5--5. 1 0 (m. 1 H. * C H.) 

9. 17 (s. IH. Pyrimidine ring) 

9. 20 (s. IH, Pyrimidine ring) 
(C D C 1 » ] no * 1 . 4 7 7 0 



4-14 *H-NM'R 5 (ppm) [solvent] : 

1. 17—1. 97 (m. 9H. CHCH., . CH.« ) 
3. 17 — 4. 18 (m. 3H. OCIiO. 0 CH, ) 
5. 07 — 5. 67 (m. IH. CJHCH, ) 
9. 0 7 — 9. 2 7 (m. 2H. Pyrimidine ring) 
[C D C 1 , ) no • 1 . 4 8 1 2 



4-15 'H-NMR 6.(PPm) (solvent) : 

0. 96 (t. J.= 7Hz. 3H. CH, ) 

1. 27 — 2. 14 (m. 4H. . CH, CH., ) 
5- 3 7 — 5. 7 7 (m, 1 H. . CH.) 

6. 63 — 7. 35 (m. 5H. Benzene ring) 

9. 05 (s. IH. Pyrimidine ring) 

9. 10 (s. IH. Pyrimidine ring) 
(CDCl*) no"* 1.5237 
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(Table 4-2) continued 



Compound No. Spectral data Physical properties 



4-16 >H-NMR 6 (ppm) (solvent) : 

0. 41~0. 70 (m. 4H. cyclo-propylCiii ) 

0. 9 4~i. 29 (m. IH, cyclo-propylCH. ) 

1. 2 9—1. 94 (m. 6H. CH., x3) 

3. 22~3. 87 (m. 2H. 0 C H., ) 

4. 78 — 5. 04 (m. 2H. 0CH + OCiiO) 

9. 12 (br s, 2H. Pyrimidine ring) 

(CDC 1 3 ) nD ' 1 . 4 8 7 4 
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(Table 5-1) 



R5 



No. 


Rl 




R 2 


R5 


5 - 1 


CF, 


C 1 


M e 


OMe 


5-2 


C 




M e 


0 C H 2 C 0 2 E t 


5-3 


CFa 


C 1 


M e 


0 CHa COa E t 


5-4 


OF 2 


C 1 


M e 


N H - (4 - C F a -phenyl) 


5-5 


C Fi 


C 1 


E t 


0 CHa COa E t 


5 - 6 


CFa 


CI 


P r " 


0 CHa COa E t 


5-7 


C F 2 


CFa 


C i Me 


0 CHa COa E i: 


5-8 


CFa* 


C 1 


2-F-Phenyl 


N (Me) a 
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(Table 5-2) 



10 



20 



Compound No. Spectral data Physical properties 

5-1 'H-NMR 6 (ppm) [solvent) : 

2. 10 — 2. 40 (m. 3H. C (CH,, ) =N0) . 

3. 2 6. 3. 9 7 («||jjg^^5|^igc|' including both 
8. 10. 8. 7 6 ( data is /s; including both peaks, IH, 

Pyrimidine ring 6-ppsition) , 
9 . 2 5 ( s , 1 H , Pyrimidine ring 2-position) , 
(CDC 1 . ) no *1 . 4 8 6 5 

5-2 »H-NMR 6 (ppm) (solvent) : 

1. 30 (t. J:=8H2, 3H. CHz Cii, ) . 

2. 2 6, 2. 3 3 (each data is s; including both peaks, 3H, 

C (CH, ) =N0) . 
2S 4. 27 (q. J.= 8Hz, 2H. CH.. CH, ) . 

4. 5 7 4. 7 8 (each data is s; including both peaks, 2H, 

OCH2 CO. ) . 

30 8.94(s.lH. Pyrimidine ring ) , 

9 . 4 2 ( s . 1 H . Pyrimidine ring ) . 

(C D C 1 , } . no » 1 . 4 6 4 0 

35 5 -3 »H"-NMR 5 (ppm) (solvent) : 

1. 30 (t. J.= 7Hz. 3H. CH, Cji^ ) . 

2. 2 4. 2. 2 8 feach data is t; J=lHz, including both 
^ peaks, 3H. C (CH.» ) =N0) . 

4. 2 3 (q. J.= 7H z. 2H. CH.. CH, ) , 

4. 5 3. 4. 7 0 (each data is s; including both peaks, 2H, 
'OCH.CO.). 

8. 8 0, 8. 8 2 (each data is s; including both peaks, IH, 

Pyrimidine ring 6-position) , 

9. 3 0 (s. IH. Pyrimidine ring 2-position), 
(CDC 1 . ) no " M . 4 85 1 



so 



ss 
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(Table 5-2) continued 



Compound No- Spectral data Physical properties 



10 5-4 "H-NMR 5(ppm) (solvent) : 



20 



25 



2 3 2 2 6 5 (^^^^ data is s; including both peaks, 
* * 3H • CH^ 

7. 21 (d.J.= 9Hz. 2H. Benzene ring) 
7 . 5 7 ( d , J,= 9 H z . 2 H . Benzene ring) 

7 . 9 1 ( s . 1 H. Nil) 

8. 9 4. 9. 0 2 (each data is s; including both peaks, IH, 

Pyrimidine ring ) 

9. 3 8. 9. 4 6 (each data is s; including both peaks, IH, 

Pyrimidine ring ) 
CCDC'l , ) oil 



5-5 'H-NMR 5(ppm) [solvent) : 

1. 06 (t._J = 8H2. 3H. CHi ) 
35 l-28(t.JL=7H2.3H.CHa) 

2. 80 (q.J[=8H2. 2H. CHi ) 
4. 22 (q. J_=7H2. 2H. CHz ) 

40 

4 . 6 8 ( s . 2 H . 0 CH2 ) 
8 . 7 3 ( s , 1 H , Pyrimidine ring ) 
45 9 . 2 9 ( s . 1 H . Pyrimidine ring ) 

[CDCl,) no"- '1.4808 



so 
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(Table 5-2) continued 



Compound No. Spectral data Physical properties 



5-6 »H-NMR 5 (ppm) (solvent] : 

0. 95 (t. JL=7H2. 3H. CH. CH* CH., ) 

1 . 2 7 ( t . J.= 7 H 2, 3 H. CH2 CH, ) 

0. 75 — 1. 95 (m. 2H, CH, Cjii CH, ) 

2. 33'-2. 97 (m. 2H. CH^ CHz CH, ) 

4. 2 0 (q. JL= 7 H 2. 2 H. CH2 CH, ) 

4, 6 6 ( s . 2 H . 0 Cji2 ) 

8 . 6 9 ( s . 1 H . Pyrimidine ring ) 

9 . 2 5 (.s , 1 H , Pyrimidine ring ) 

(CD C 1 , ] no 1 . 4 7 8 0 



5-7 »H-NMR 5 (ppm) (solvent) : 

1.29(t.JL=7H2. 3H. CH, CH, ) 

2. 01—2. 46 (m, 3H. ^C-CH., ) 

4. 23 (q. _J = 7H2. 2H. CJi, C H , ) 

4 . 7 0 ( s . 2 H . 0 Cii, ) 

8 . 7 6 ( s • 1 H . Pyrimidine ring ) 

9 . 3 0 ( s , 1 H • Pyrimidine ring ) 

(CDCl,) no' •••1,4574 
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(Table 5-2) continued 

5 

Compound No. Spectral data Physical properties 

10 

5-8 'H-NMR 6 (ppm) [solvent] : 

2. 5 9 (s. 6H, N (CH, ) , ) 
6.7-7.6(m.4H. Benzene ring) 
8 . 7 2 ( s . 1 H . Pyriniidine ring ) 
^ 9 . 2 3 ( s . 1 H . Pyrimidine ring ) 



Tables 1-3, 1-4, 2-3, 2-4, 3-3, 4-3 and 5-3 show the 
compounds 6€ the present invention which car be synthesized 
in accordance with the above-mentioned Schemes for synthesis 
and Examples, inc-luding the compounds synthesized in the 
above Examples. - However, it should be understood that the 
present invention is by no means restricted by such specific 
Examples . 



35 



40 



45 



so 



55 



101 



EP0 764 641 A1 



(Table 1-3) 
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(Table 1-3) continued 



5 




50 
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(Table 1-3) continued 
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(Table 1-3) continued 
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(Table 1-3) continued 



N ^CFaBr 



N 




R3 




Me 




Me 



20 



CFzBr 




R3 



MeO 





OMe • 



30 



35 




OMe 



^CFjBr 



N 




R3 




CI 



Me 



45 




,N CFjBr 




R3 Et 
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(Table 1-3) continued 
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(Table 1-3) continued 

5 



10 



IS 



20 



25 



30 



35 



40 




45 



SO 
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(Table 1-3) continued 
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(Table 1-3) continued 



R 3 



C 1 . B r. I . 

10 

OMe, OEt. OPr-. OPr»", OBu". OBu*""*. 

OPx.<y«>o , OBu'»" » OBu»" . OBu*«'\ OPn" . 
^5 OPn*'"*" . OPn*"\ OPn"" . OPn-»» , OHex" . OHep" , 

OOct" . OHex*''*' . OPh. O (4-Cl-Ph) . 

0- (3~Cl~Ph) . 0- (2-Cl-Ph) . 0- (4-F-Ph) . 
20 0-(3-F-Ph)»0-(2-F-Ph),0-(4-Br-Ph). 

0- (3-Br-Ph) . 0- (2-Br-Ph) . 0-(4-Me-Ph) . 





0 - ( 3 




Me-Ph) , 0-(2~Me~Ph) , 0-(4-MeO- 


Ph) 


25 


0- (3 




MeO-'Ph) , 0- (2-MeO-Ph) , 






0 - (4 




CF. - Ph) , 0 - (3-CFi - Ph) , 






0- (2 




CF, -Ph) , 0-THP 




30 


0 CH, 
OCH. 


Ph, OCH, CH, Ph, OCH (Me) CH, Ph, 
CH (Me) Ph, OCH (Me) Ph, 




35 


OCH, 




(4-Cl-Ph) , OCH, - (3-Cl-Ph) , 






OCH2 




(2-Cl-Ph) , OCH, - (4-F-Ph) , 






OCH, 




(3-F-Ph) , OCH, - (2~F-Ph) , 




40 


OCH2 




(4-Me-Ph) , OCH, - (3-Me-Ph) , 






OCH, 




(2-Me-Ph) , OCH, - (4-MeO-Ph) , 






OCH, 




(3-MeO-Ph) , OCH, - (2-MeO-Ph) 




45 


OCH, 




(2. 4-Cl, - Ph) , OCH, - (3. 4- CI, - 


Ph) 




OCH, 




(3. 5-Cl, ~Ph) , OCH, -(2. 6- CI, - 


Ph) 




OCH, 




(2. 3-Cl, - Ph) , OCH, Pr"'«" , 




SO 


OCH, 


CH = CH, , OCH, CsCH, OCH (Me) CsCH 
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(Table 1-3) continued 



R3 



OCH (Me) CH = CH.. OC (Me)aCsCH. 

OC (Me) 2 CH = CHa . 

OCH, COi Me. OCH, C0> Et, 

OCH CMe) COi Me. OCH (Me) CO. Et. 

0C0,Me,OC0«Et. 

OCH, OMe. OCHi OEt. OCH, SMe. 

OCH2 SEt, OC (Me) = OMe-. OG (Me) . Pr. 

OC (Me) 2 CsN, OCH, CsN, OCH (Me) C = N, 

OC (=0) N (Me) , . OC (=0) NHMe. OC (=0) NHEt. 

OC (=0) NHP'r". OC (=0) NHPr»'*, 

OC (=0) N (Et) 2 . OC (=0) NHBu'"'^\ 

OC (=0) N <Pr" ) 2 . OC (=0) N (Pr'*'* ) ^ , 

OC (=S) NHMCv OC (=S) NHEt, OC (=S) NHPr" , 

OC (=S) NHPr**'* . OC (=S) NHBu^''\ 

OC (=S) N (Me) 2 . OC (=0) Bu^*^\ OC (=0) Bu'-^ . 

OC (=0) Bu'*' , OC (=0) Bu", OC (=0) Pr»*». 

OC (=0) Pr"* , OC ( = 0) Et. OC (=0) Me. 

0C(=S)N(£t)2 

OSO, Mev OSO2 Et, OSO2 N (Me) a, OSO2 N (Et) , . 

SH.. SMe. SEt. SPr". SPr"', SBu**'* 

SBu", SBu*'*. SBu*'*. SPh. SCH, Ph 

SCH, CH = CH2 . SCH2 CsCH, SCH (Me) CsCH. 

SCH (Me) CH = CH,. SC (Me)* CsCH, 

SC (Me) 2 CH = CH2 , SCH. CO* Me, SCH. C0= Et, 
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30 



(Table 1-3) continued 



R 3 



SCH (Me) COa Me. SCH (Me) COa Et. SCOa Me. 
SCOa Et. SCHa OMe. SCH* OEt, SCHt SMe, 
SCH. SEt. SC (Me) a OMe. SC (Me) . Pr. 
SC (Me) a ChN. SCHa CsN, SCH (Me) CsN. 
SC ( = 0) N (Me) a . SC (=0) N (Et) a , 
SC ( = 0) NHMe, SC (=0) NHPr** . 
SC (=0) NHPr'** , SC ( = 0) NHBu**'\ 
SC (=0) NHEt. SC (=S) N (Me) a. 

SC (=S) N (Et) 2 . SC (=0) Bu*''\ SC ( = 0) Pr*", 
SC (=S) Bu*''\ SC (=S) Pr'" 

NHas NHMe. NHEt. NHPr"*. NHPr", NHBu*''-\ 
NHBu*'"> NHBu'**. NHBu". NMe,. NEt,, 
N (Me) Et. N (OMe) Me, NHOMe, NHCHa CH, OH. 
NHCHa CH = CHa . NHCHa C = CH, NHC (Me) . CsCH, 
^ NHC (Me) a CH = CHa , NHCH (Me) CsCH, 

NHCH (Me) CH = CHa . NHC (Me) a COa H. 
N (Me) CHa COa Et. NHPn" , NHPn . 
40 NHPr"'*'^ . NHBu*'''*" . NHPn***^*, NHPn'" . 

NHPn-*'. NHHex", MHHep", NHHex 
NHOCf*, NHPh, NHCHa Ph. NHCHa CHa Ph. 
^ NHC(Me)aPh,N(Pr«--)a.N(Pr-). 

NHC (Me) = COa Me. NHC (Me) a CO, Et. 
N (Me) CHa COa Et. N (Me) CHa COa Me 

50 

N(CHaCsCH)a. N(CHaCH=CHa)a. 



55 
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(Table 1-3) continued 



R 3 



NHCH, - (4-Cl-Ph) s NHCHt - (3-Cl-Ph) , 

NHCH, - (2-Cl-Ph) . NHCH. - (4-F-Ph) . 

NHCH. - (3-F-Ph) . NHCH. - (2-F-Ph) . 

NHCH. - (4-Me-Ph) . NHCH, - (3-Me-Ph) . 

NHCH. - (2-Me-Ph) . NHCH. - (4-MeO-Ph) . 

NHCH. - (3-MeO-Ph) . NHCH. - (2-MeO-Ph) . 

N (Me) CH, Ph. N (CKO) CH. P h, N (CHO) Ph. 

NHSO, Mex NHSO. Et, NHSO. N (Me) > 

NHSO, N (Et)-i . NHC (Me) . C = N. 

NHC (=0) Me. NHC (=0) Et. NHC (=0) Pr" . 

NHC ( = 0) Pr»'* . NHC (=0) B u '-'V 

NHC (=0) N (Me) . . NHC (=0) N (Et) . , 

NHC ( = 0) NHMe, NHC (=0) NHEt. 

NHC (=0) NHPr"' . NHC (=0) NHPr" , 

NHC (=0) NHBu*"\ NHC (=S) NHMe. 

NHC (=S) NHEt. NHC (=S) NHPr'* . 

NHC (=S) NHPr'" , NHC (=S) NHBu*"*. 

NHC (=S) N (Me) NHC (=S) N (Et),. 

NHN (Me) , . NHNHBu*"\ NHCH. CsN. 

NHCH (Me) CsN, N (Me) Bu**'*, N (Et) Bu*"\ 

N (Me) P r , N (E t) P r 

l-i-midazolyl r 1 , 2 , 4-triazol-l-yl , inorpholino, 

2 , 6--dimethylmorpholino, piperazino, piper Idino, pyrrolidinyl , 
aziridinyl 
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(Table 1-4) continued 






R 3 R4 



-OCH, CH, 0- 

-OCH, CH, CH, 0- 

-OCHa CH (Me) 0- 

-OCHa CH (E t) O- 

-OCH2 CH (P r" ) O- 

-OCH2 CH (Pr"' ) 0- 

-OCH, CH (Bu" ) 0- 

-OCH, C (=CH, ) CHz 

-0 CH, CH (CH, Br) 0- 

-OCH, CBr, CHi 0- 

-OCH, CH (Hex" ) 0- 

-OCH» CH (CH, OCHa ) 0- 

-OCH, CH (CH» CH, CH = CH, ) O- 
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(Table 2-3) 




119 



EP0 764 641 A1 

(Table 2-3) continued 




R8 • R8 
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(Table 2-3) continued 
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IS 
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25 
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35 
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(Table 2-3) continued 
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(Table 
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25 
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-3) continued 



R8 



H 

Me 
E t 
P r" 
P r 
B u» 
B u 
B u 

B u*V* 
P n" 
P n 

Hex" 
n ~ C I o H a I 
n ~ C 1 4 H a9 
n — C u H as 
n — C • H I » 

n — C • Hit 

n — C I • H 3» 
P h 

2-NOi -Ph 

CH« CH. CH = CH. 

CHi CH, CH, CH, CH = CH, 

CH, F 

CH, C 1 



123 



EP0 764 641 A1 



(Table 2-3) continued 



R8 



CH. Br 

n-C« Fw-CH, CH, 

n-Ce Fit 

CHt O P h 

CHa 0- (2-Me-P h) 
CH. O- (n-C»-H.,) 

CH, OC. H» 

CH» 0 CH2 P h 

CH2- O- (2~MeO-Ph) 

CH, O- (3-MeO-Ph) 

CH, OCH, - (2-MeO-Ph) 

CH, OCH, - (2-Me-Ph) 

CH, O- (2-E t-P h) 

CH, O- (2-F-Ph) 

CH, O- (4-F-Ph) 

CH, 0- (2 - C 1 - 6 -M e - P h) 

CH, 0- (n-CieHaa) 

CH, O- (4-MeO-P h) 
CH, O- (n-C.oH,,) 
CH, O- (n-C,,H,,) 
CH, O- (4-NO, -Ph) 
CH, O- (n-C.,H,s) 
CH, O- B u*"* 

CH, O- (2. 4. 6-tri-Me-Ph) 
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(Table 2-3) continued 



5 




R8 


W 


CH 


. 0-Bu" 




CH 


, O-Pr** 




CH 


. 0- (n-C»4H„) 


IS 


CH 


> OCH, 




CH 


. 0-Pr'-« . 




CH 


, OCH, CH = CH« 


20 


CH 


, OCH, CHCH 




CH 


, OH 




CH 


. b- (2-Cl-Ph) 


25 


CH 


2 0- (3-C 1 -Ph) 




CH 


, 0 - (4-Cl-Ph) 




CH 


, OCH, - (4-MeO-Ph) 


30 


CH 


, OCH. - (4-Me-Ph) 




CH 


r OCH, - (2-Cl-Ph) 


35 


CH 


» OCH, - (3-Cl-Ph) 




CH 


1 OCH, - (4 -C 1 -P h) 




CHs 


» OCH (Me) P h 


40 


CH: 


1 0 S i Mca 




CH: 


t 0-TH P 




CH s 


t OCH, OMe 


45 


CH, 


OCH. - P r 




CH, 


— ( 1 — pyrrolidinyl) 




CH, 


NH-Bu*"* 


50 


CH, 


NMe. 
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(Table 2-3) continued 



30 



40 



45 



R8 



CH, N (Me)- CH, Ph 

10 

CH.a NEt. 

C H a — ( 4 — morpholino) 

IS CHi — (1— piperizino) 

CH. N (Pr ) . 

CH, N (Pr" ) . 

^ CHi — ( i — piperazino) 



25 



CHi 


NH-Me 






CH 2 


•N H ( 2 - N 0 


s — 


phenyl) 


C H 2 


NHCH2 P h 






C H 2 


NH-Bu** 






CH, 


NH-H e''"^"* 






CH 2 


N ( B ) 2 






C H 2 


NH (n-Ci2H 


as) 




C H 2 


NH- E t 






C H 2 


N H - P h 






CH2 


N H - P r 






CH, 


NH2 






CH* 


NH CH2 - (2 


-c 


1 - P h) 


CHa 


NHCH2 - (3 


-c 


1 -P h) 


CH 2 


NH CH2 - (4 


- c 


1 - P h) 


CH 2 


NHCH (Me) 


P h 




CH 2 


NH C (Me) 2 


P h 




CHi 


SM e 
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-3) Continued 



R8 



CHa SEt 

CH, SP h 

CH, SBu" 

CH« SP r 

CHa SPr" 

CHa SH 

CH, CH, P h 

CH, S- (4-Cl-Ph) 

CH, OCOCH, 

C H, 0 C 0 P r " 

CH, 0 CO- (n-C»TH,s) 

CH, OCO- (n-C.,H,,) 

CH, OCO- (n-C,sH,») 

CH, OCO- (n-C»,Ha,) 

CH, OCO- (n-Ci.Ha.) 

CHa OCO- (n-C. H..) 

CH, OCO- (n-C» Hi») 

CH, OCO- (n-C.aH,») 

CH, OCO C ( = CHa ) CHa 

CH, OCOCH=CH, 

CH, O CO E t 

CH, OCO (n-CwH,.) 

CH, OCO P r 

CH, OCO B u 



127 



EP0 764 641 A1 

(Table 2-3) continued 



5 

R8 



CH, OCOPh 
2 -piperidyl 
2 -pyridyl 

IS 2 — pyridylmethyl 
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(Table 2-4) 




R 9 



Me. Et. Pr" . Pr*'" . Bu" . Bu*«"= . Bu"*** . Bu"*'* 
Pn". Pn"'*, Hex". Hep". Oct". Pr*'*'*^''. Bu* 
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R7 R7 
» 
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(Table 3-3) continued 



f 1 



N 



R7 



N ^CF2Br 
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(Table 3-3) continued 



R7 



NH CH, 


P h 








N (Me) 


CH. 


P h 






N (Et) 


CH, 


P h 






NHCH. 


- 2 - 


C 1 ~P h e ny 1 






NHCHi 


-3- 


C 1 - P h e n y 1 






NHCH. 


- 4 - 


C 1 - P h e n y 1 






NHCH. 


- 2 - 


F-Pheny 1 






NHCH, 


- 3 - 


F - P h e n y 1 






NHCH, 


- 4 - 


F-Pheny 1 






NHCH, 


- 2 . 


4-Cl, -Phen 


y 


1 


NHCH, 


- 2 . 


3-Cl, -Phen 


y 


1 


NHCH, 


- 2 . 


5-Cl, -Phen 


y 


1 


NHCH, 


- 2 . 


6-Cl, -Phen 


y 


1 


NHCH, 


-3. 


4-CI, -Phen 


y 


1 


NHCH, 


- 3 . 


5 — C 1 a — P'h e n 


y 


1 


NHCH, 


CH, 


P h 






NHCH, 


CH, 


-2-Cl-Phen 


y 


1 


NHCH. 


CH, 


-3-Cl-Phen 


y 


1 . 


NHCH, 


CH, 


.-4-Cl~Phen 


y 


1 


NHCH, 


CH. 


-2-F-Pheny 


1 




NHCH, 


CH, 


-3-F — Pheny 


1 




NHCH, 


CH, 


-4-F-Pheny 


1 




NHCH, 


CH, 


CH, P h 






NHCH, 


CH, 


CH, CH, P h 
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(Table 3-3) continued 

5 

R 7 



,^ NHCH (Me) Ph 

NHC (Me) 2 Ph 
NHC (Me) 1 C = CH 

IS NHCH2CSCH 

NHCH. CH=CH, 
NHCH (Me) CsCH 

^ morphorino 



2S 



30 



2 . 


6 


— d imethy 


1 


morphor i 


n 


0 


t h 


i 


omorphor 


i 


n 0 






P i 


P 


e r i d i n 0 










2 . 


6 


— d imethy 


1 


piperi di 


n 


0 


3 . 


5 


— d imethy 


1 


piperidi 


n 


0 


3. 


3 


— d imethy 


1 


piperidi 


n 


0 


a z 


i 


r i d y 1 










2 . 


2 


— d imethy 


1 


aziridyl 







pyrrolyl 





pyrrolydyl 




40 


4— methylpi per idy 
2 — ethylpiperidyl 


1 




4— methyl piperady 


1 


45 


4-pheny 1 pi perady 


1 




heptamethyl ene im 


i n 




hexamethyl eneimi 


n 0 


SO 


imi dazol e-l-yl 
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(Table 3-3) continued 



R 7 



pyrazo 1 e— 1— y 1 
1. 2. 4 — triazole— l~yl 
4 — phenyl piper idyl 
4 — benzylpiperidyl 
4 — dimethyl aminopiper idyl 
perhydroquinolyl 
20 1. 2. 3, 4 — tetrahydroquinoline — 1 — y 1 

1. 2. 3. 4 — tetrahydro— 2 — methyiquinoline — 1 — y 1 
1. 2. 3» 4-— tetrahydro— 2, 2 — diraethylquinoline — 1 — y 1 
^ 4 — trifluoromethylpiperidyl 

1. 2 — dihydro —2. 2 — dimethylquinoline — 1 — y 1 
1. 2 — dihydro —2. 2 — dimethyl— 6 — chloroquinoline- 1 —yl 

30 

N (Me) CH» -2-Cl-Phenyl 
N (Me) CH. -3-Cl-Phenyl 
N (Me) CH, -4-Cl-Phenyl 

35 

N (Me) CHa CH2 Ph 
N (Me) CH (Me) Ph 
40 N (Me) C (Me) z Ph 

N (Me) CH, CH, CH, Ph 
NH CH (P h) , 
45 NHCH, - (2-thienyl) 

NHa, NHMe, NHMe HCl, NHEt. 
NMei.NHPr-^^NHPr*", 
N (Me) Et. N (Et) , . NHBu**'\ 
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(Table 3-3) continued 



5 


R 7 








10 


N H P r . N (Me 
NHCH2 CH2 OH. 


) 


C H2 C O2 E t 




IS 


NHP r*''*^'* . NHP 
NH H e x*^'^*'* . 


n 


eye 1 0 




20 


N (CHO) CHz Ph 
N (CHO) Me. 
N (CHO) E t 




N (CHO) B u 




2S 


N (CHO) CH2 - 2 




C 1 - P h e n y 


1 




N (CHO) CH2 - 3 




C 1 - P h e n y 


1 


30 


N (CHO) CH2 -4 




C 1 - P h e n y 


1 




NH-4~C1-Phe 


n 


y 1 






N H P h 








35 


NHCH2 -4-Me- 


P 


h e n y 1 






NHCH2 -4-Br- 


P 


h e n y 1 




40 


NHCH2 - 4- CF3 




Phenyl 






NHCH2 -4-MeO 




Phenyl 




45 


NHCH2 -2-F-4 




C 1 - P h e n y 


1 




NHCH2 ~3-F-4 




Cl~Pheny 


1 




N H C H 2 CSN 








SO 


NHC (Me) 2 CsN 
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(Table 4-3) 







R6 R6 
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(Table 4-3) continued 



N 



R6 



N 




R6 




"R6 



N CF2CI 



N 




R6 



, N ,CF2CI 




N .CF2CI 




. N ,CF2CI 
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(Table 4-3) continued 
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(Table 4-3) continued 
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(Table 4-3) continued 



R 6 



Me. Et, Pr" , Pr*-^ . Bu" . Bu"» . Bu*" . Bu"'*, 

Pn" , Pn— • . Pn'" * Hex" , pr'''-'* . Pn""'-'* . 

Hex'»«»' , CH. CH = CH, , CH (Me) CH = CH, , 

C (Me) . CH = CH, . CH, C = CH. CH (Me) CsCH» 

C (Me) . CsCH. CHt CF, , CH (Me) CF, , 

CH, C (CI) =CH,, Ph. 2-Cl~Phenyl. 

3-Cl-Phenyl, 4-Cl-Phenyl, 2-F-Phenyl. 

3~F-Phenyl* 4-F-Phenyl, 2-Me~Phenyl. 

3-Me-Phenyl-. 4-Me-Phenyl, .2— MeO-Phenyl 

, 3 - M e O - P h e n y 1 . 4 - M e O - P h e n y 1 , 

2. 3-Cl, - Phenyl. 2. 4-Cl, - Phenyl, 

2, 5-Cl* - Phenyl. 2, 6-Cl, - Phenyl. 

3. 4-Cla - Phenyl. 3. 5-Cl« - Phenyl. CH, Ph. 
CH, CH, Ph. COCH, Ph. 2-Cl-Ben2yJ. 
3-Cl— Benzyl. 4 — Cl-Benzyl. 2 — F — Benzyl. 
3-F — Benzyl. 4 — F — Benzyl. 2— Me-Benzyl. 
3-Me-Benzyl. 4-Me-Benzyl. 2-MeO-Benzyl 
. 3-MeO-Ben2yl. 4-MeO-Benzyl. COMe. COEt 
. COPr". COPr*". COPr COBu". COBu**«. 
COBu'*' . COBu**'\ COPh. CO- (2-Cl.- Phenyl) . 
CO- (3-Cl-Phenyl) . CO- (4-Cl-Phenyl) . 
CO- (2-F-Phenyl). CO- (3-F-Phenyl), 

CO- (4-F-Phenyl) . CO- (2-Me-Phehyl) , 
CO- (3-Me-Phenyl) , CO- (4-Me -Phenyl) . 
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10 



20 



30 



SO 



(Table 4-3) continued 



R 6 



CO- (2-MeO-Phenyl) . CO- (3-MeO-Phenyl) , 
CO- (4-MeO-Phenyl) . SO. Me. SOt Et. SO. Pr' 
, SO. Pr*" * SO. Ph, SO. - (2-Cl-Phenyl) , 
SO. - (3-Cl-Phenyl) . SO. - (4-Cl-Phenyl) , 
SO, - (2-F-Phenyl) s SO. - (3-F-Phenyl) . 
SO. - (4-F-Phenyl) . SO, - (2-Me-Pheny*l) * 
SO, - (3-Me-Phenyl) , SO. - (4-Me-Phenyl) . 
SO,-{2-MeO-Phenyl), 
SO, - (3-MeO -Phenyl) , 

SO, - (4-MeO-Phenyl) . CH. OMe. CH, SMe. 
CH, OBu**'\ CH, SBu*''\ 
Tetrahydropyrane — 2 — yl» 
Tetrahydrothi opyrane — 2 — y 1, 
Tetrahydrofuranyls 
35 Tetrahydrothiofuranyl, 
1.4 — dioxane — 2-yl* 

3 — Bromotetrahydropyrane — 2 — y 1» 
^ 1— Methoxycyclohexyl, Benzyl oxymethyl* 

4-Methoxyt:etrahydropyrany 1, 
1— Ethoxyethyl, 

4S 

4— Methoxytetrahydrothi opyrany 1, 
2. 2. 2-TrichloroethoxymethyK 
1-Methyl— l-methoxyethyl* 
B i s (2-Ch 1 oroethoxy) methyl. 
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(Table 4-3.) continued 



R 6 



1- (2 — Chloroethoxy) ethyl. 

2— Methoxyethoxymethy 1* 

1— Methy 1 — 1— benzy 1 oxyethy 1. 
tert — Butyldimethylsi lyK 
Trimethylsilyl. Triethylsilyl 
C (Me) t OMe* C (Me)« Pr», C(Me) a Et, 
C (=0) N (Me) 2 s C (=0) NHEt. C (=S) NHPr 
COi Et. CH. CO. Et. C (=0) NHBu*"\ 
C (=0) NEt, .-CH« CN 
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(Table 5-3) 

5 



10 



IS 



20 



25 



30 




40 



45 



SO 
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(Table 5-3) continued 
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(Table 5-3) continued 
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<Table 5-3) continued 



R5 

OMe. OEt. OPr". OPr*". OBu*. OBu"'* 
OBu"" . OBu'''\ OPr'"*'' . OBu''«'* . OCH. Ph, 
OPh. OCH« COa Me. OCHt CO. Et. OCH. CO. H, 
OCH (Me) CO. Me. OCH (Me) CO. Et, 
OCH. - (4-Cl-Ph) . OCH. - (3-Cl-Ph) . 
OCH. - (2-Cl-Ph) . OH. OCH. C = CH. 
OCH. CH = CH. . 

NHMe. N (Me) NHEt. NHPr". NHPr»". 
NHBu*"*. NHPh. NHCHs Ph. 

NHCH, - (4-Cl-Ph) . NHCH, - (3-Cl-Ph) . 

NHCH, - (2-Cl-Ph). NH- (4-Cl-Ph) . 

NH- (3-Cl-Ph) . NH - (2-Cl-Ph) 

NH- (4-CFs -Ph) . NH- (3-CF. - Ph) . 

NH- (2-CF. -Ph) . NH- (4-Me-Ph) . 

NH- (3-Me-Ph) . NH- (2-Me-Ph) . 

NH- (4-MeO-Ph) . NH- (3-MeO-Ph) . 

NH- {2-MeO-Ph) . NH- (4-F-Ph) , 

NH- (3-F-Ph) . NH - (2-F-Ph) . 

OCH. - (4-Me-Ph) , OCH. - (3-Me-Ph) . 

OCH. - (2-Me-Ph) , OCH, - (4-F-Ph) . 

OCH. - (3-F-Ph) . OCH. - (2-F-Ph) . 

OCH. - (4-MeO-Ph) , OCH, - (3-MeO-Ph) . 

OCH,-(2-MeO-Ph) 



The symbols in Tables indicated in the present application have the following meanings. 
Ph, phenyl: CeHs. provided that 2,4-Cl2-Ph or 2.4-Cl2-phenyl means 2,4-Cl2-C6H3. 
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Me : CH3 
Et : C2H5 

Pr. Pr" : CH2CH2CH3 

PH^ : CH{CH3)2 
5 Pr^y*^'^ : CH(CH2)2 

Bu, Bu" : CH2CH2CH2CH3 

Bu*^° : CH2CH(CH3)2 

Bu^®^ : CH(CH3)CH2CH3 

Bu*«'^:C(CH3)3 
10 Bu*^'** : CH(CH2)3 

Pn, Pn" : CH2CH2CH2CH2CH3 

Prf^ : CH2CH2CH(CH3)2 

p^neo . CH2C{CH3)3 

p„cyclo . CH(CH2)4 
IS Pn*«^ : C(CH3)2CH2CH3 

Hex. Hex" : CH2{CH2)4CH3 

Hex*=yc"o : CH(CH2)5 

Hep. Hep" : CH2(CH2)5CH3 

Oct. Oct" : CH2{CH2)6CH3 
50 THP : Tetrahydropyranyl 

^ : Aromatic ring 

When the compound of the present invention is used as a herbicide, it is usually mixed with a suitable carrier, for 
instance, a solid carrier such as clay. talc, bentonite. diatomaceous earth or white carbon, or a liquid carrier such as 

2S water, an alcohol (such as isopropanol. butanol, benzyl alcohol or furfuryl alcohol), an aromatic hydrocarbon (such as 
toluene or xylene), an ether (such as anisole). a ketone (such as cydohexanone or isophorone), an ester (such as butyl 
acetate), an acid amide (such as N-methy^n'olidone) or a hologenated hydrocabron (such as chlorobenzene). If 
desired, a surfactant, an emulsifier. a dispersing agent, a penetrating agent, a spreader, a thickner, an antifreezing 
agent, an anticaking agent, or a stabilizer may be added to prepare an optional formulation such as a liquid formulation. 

30 an emulsifiable concentrate, a wettable powder, a dry f lowable, a f lowable, a dust or a granule. 

Further, the compound of the present invention may be combined with other herbicides, various insecticides, miti- 
cides, nematicides, fungicides, plant growth regulators, synergists, fertilizers, antidotes, or soil conditioning materials at 
the time of the preparation of the formulations or at the time of the application, as the case requires. 

Particulariy. combined use of the compound of the present invention with another agricultural chemical can be 

35 expected to result in lower cost attributable to reduction in the dose, a txoader spectrum and a higher herbiddal effect 
attributable to synergistic action of the combined chemicals. In such a case, the compound of the present invention can 
be combined with plural known agricultural chemicals simultaneously. The agricultural chemicals which may be used in 
combination with the compound of the present invention, may, for example, be compounds disclosed in Farm Chemicals 
Handbook (1994). 

40 The dose of the compound of the present invention varies depending upon the application site, the season for appli- 
cation, the manner of application, the type of crop plants and the like. However, it is usually within a range of from 
0.00001 to 10 kg. preferably from 0.0001 to 5 kg per hectar (ha) as the amount of the active ingredient. 

Now, examples of formulations of the oompourKls of the present invention will be given. However, it should be 
understood that the present invention is by no means restricted to such specific examples. In the following Formulation 

4S Examples, "parts" means parts by weight. 



so 





Compound of the present invention 


0.1 -80 parts 




Solid carrier 


10 -90 parts 


ss 


Surfactant 


1 • 10 parts 




Others 


1 -5 parts 
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As the others, for example, an anticaking agent may be mentioned. 
Emulsifiable Concentrate 



Compound of the present invention 


0.1 -30 parts 


Liquid canrier 


30 - 95 parts 


Surfactant 


5- 15 parts 



Flowable 



Corr^und of the present invention 


0.1 - 70 parts 


Liquid carrier 


15 -65 parts 


Surfactant 


5 - 12 parts 


Others 


5 - 30 parts 



As the others, for example, an antifreezing agent and a thlckner may be mentioned. 
Granular wettable powder (drv flowable) 



Compound of the present invention 


0.1 -90 parts 


Solid carrier 


10 - 70 parts 


Surfactant 


1-20 parts 



Granule 



Conrpound of the present invention 


0.0001 


- 10 parts 


Solid carrier 


90-99.9999 parts 


Others 


0.1 


- 10 parts 
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Formulation Example 1 Wettable powder 



Compound Na 1-9 of the present invention 

Zeeklite PFP (tradename for a kaolin-type clay, manufactured by ZeeMite Industries, Co.. Ltd.) 

Sorpol 5050 (tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.) 

Lunox 1000C (tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co.. Ltd.) 

Carplex #80 (anticaking agent)(tradename for a white carbon, manufactured by Shionogi Pharmaceu- 
tical Co.. Ltd.) 



The above ingredients are homogeneously pulverized and mixed to form a wettable powder. 
Formulation Example 2 Wettable powder 



Compound No. 1-15 of the present invention 

Zeekltte PFP (tradename for a kaolin-type clay, manufactured by Zeeklite Industries. Co., Ltd.) 

Sorpol 5050 (tradename for an anionk: surfactant, manufactured by Toho Chemical Industry Co.. Ltd.) 

Lunox 1000C (tradename for an anfonic surfectant. manufactured by Toho Chemical Industry Co., Ltd.) 

Carplex #80 (anticaking agent)(tradename for a white carbon, manufactured by Shionogi Pharmaceu- 
tical Co.. Ltd.) 



50 parts 
43 parts 

2 parts 

3 parts 
2 parts 



The above ingredients are homogeneously pulverized and mixed to form a wettable powder. 
Formulation Example 3 Emulsif ialjle concentrate 



Compound No. 1-35 of the present invention 


3 parts 


Xylene 


76 parts 


Isc^horone 


15 parts 


Sorpol 3005X (tradename for a mixture of a nonionic surfactant and an 


6 parts 


anfonic surfoctant, manufoctured by Toho Chemical Industry Co.. Ltd.) 





The above ingredients are homogeneously mixed to form an emulsif iable concentrate. 
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Formulation Example 4 Emulsifiable concentrate 

5 



Compound No. 1 -68 of the present invention 


3 parts 


Xylene 


76 parts 


Isophorone 


15 parts 


Sorpol 3005X (tradename for a mixture of a nonionic surfactant and an 


6 parts 


anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.) 





IS The above ingredients are homogeneously mixed to form an emulsifiable concentrate. 
Formulation Example 5 Rowable 



20 





Compound No. 2-8 of the present invention 


35 parts 




Agrizole S-71 1 (tradename for a nonionic surfactant, manufactured by Kao Corporation) 


8 parts 


25 


Lunox 1000C (tradename for an anionic surfactant manufiactured by Toho Chemical Industry Co., Ltd.) 


0.5 part 




1% Rodopol water (tradename for a thickner. manufactured by Rhone-Poulenc) 


20 parts 




Ethylene glycol (antifreezing agent) 


8 parts 


30 


Water 


28.5 parts 


The above ingredients are homogeneously mixed to obtain a f lowable. 




35 


Formulation Examole 6 Flowable 




40 


Compound No. 3-2 of the present invention 


35 parts 




Agrizole $-71 1 (tradename for a nonionic surfactant, manufactured by Kao Corporation) 


8 parts 




Lunox 1000C (tradename for an anionic surfactant, manufactured by Toho Chemical Industry Co.. Ltd.) 


0.5 part 


45 


1% Rodopol water (tradename for a thickner, manufactured by Rhone-Poulenc) 


20 parts 


Ethylene glycol (antifreezing agent) 


8 parts 




Water 


28.5 parts 



so 

The above ingredients are homogeneously mixed to ot>tain a flowable. 
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Formulation Example 7 Granular wettable powder (dry f lowabie) 



10 



Compound No. 3-8 of the present invention 

tsoban No. 1 (tradename for an anionic surfactant, manufactured by Kuraray isoprene Chemical 
Co.. Ltd.) 

Vanllex N (tradename for an anionic surfactant, manufactured by Sanyo- Kokusaku Pulp Co.. Ltd.) 
Carptex #80 (tradename for a white cartx>n, manufactured by Shionogi Pharmaceutical Co., Ltd.) 



75 parts 
10 parts 

5 parts 
10 parts 



IS The alxve ingredients were honwgeneously pulverized and mixed to form a dry f lowabie. 
Formulation Example 8 Granular wettabie powder (dry f lowabie) 



20 



Compound No. 4-1 of the present invention 

Isoban No. 1 (tradename for an anionic surfactant, manufactured by Kuraray Isoprene Chemical 
Co., Ud.) 

Vanllex N (tradename for an anionic surfactant, manufactured by Sanyo-Kokusaku Pulp Co.. Ltd.) 
Carplex #80 (tradename for a white cartx>n. manufactured by Shionogi Pharmaceuticai Co., Ltd.) 



75 parts 
10 parts 

5 parts 
10 parts 



35 



The above ingredients were homogeneously pulverized and mixed to form a dry f lowabie. 
Formulation Example 9 Granule 



40 



45 



50 



Compound No. 4-15 of the present invention 

Bentonite 

Talc 

Toxanone GR-31 A (tradename for an anionic surfactant, 
manufactured by Sanyo Chemical Industries LTD.) 



0.1 part 
50.0 parts 
44.9 parts 
5 parts 



The above ingredients are homogeneously mixed and pulverized. A small amount of water was added, and the mix- 
ture was stirred, mixed and kneaded, and then granulated by an extrusion-type granulating machine, followed by drying 
to obtain a granule. 
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Formulation Example 10 Granule 



5 



Compound No. 4-16 off the present invention 


0.1 part 


Bentonite 


50.0 parts 


Talc 


44.9 parts 


Toxanone GR-31 A (tradename for an anionic surfactant, 


5 parts 


manu^ctured by Sanyo Chemical Industries LTD.) 





IS The above ingredients are homogeneously mixed and pulverized. A small amount of water was added, and the mix- 
ture was stin-ed, mixed and kneaded, and then granulated by an extrusion-type granulating machine, followed by drying 
to obtain a granule. 

The above wettable powders, emulsifiable concentrates, f lowables and granular wettable powders are diluted with 
water from 50 to 1 .000 times before application, and are applied at a dose of from 0.00001 to 1 0 kg per hectar (ha) as 
20 the amount of the active ingredient. 

Now, the usefulness of the compourxte of the present invention as herbicides will be described in detail with refer- 
ence to the following Test Examples. 

Test Example 1 Test on the herbiddal effects in preemergence treatment on weeds under submerged conditions 

25 

Wagner pots of 1/5000 are were filled with alluvial soil, and water was admixed to form a submerged state with a 
water depth of 4 cm. Seeds of barnyardgrass. bulrush, ducksalad and toothcup, and tubers of Japanese ribbon wapato 
and perennial flat sedge were planted in the pots, respectively Then, rice seedlings of 2 leaf stage were transplanted 
in the pots. The pots were placed in a greenhouse at a temperature of from 25 to ZO^'C, to culture the plants. A day after 

30 the planting, compounds of the present invention formulated in accordance with Formulation Examples were applied to 
the water surfaces at predetermined doses. Three weeks after the application, the herbicidal effects against various 
weeds and the influences on rice were determined on the t>asis of the 5-rank grading such that 0 means no effect, and 
5 means complete death. The results are shown in Tables 1-5, 2-5, 3-4, 4-4 and 5-4. 

Each No. indicated in these tables corresponds to the compound No. in Examples. The symtx)ls have the following 

35 meanings. 

A: barnyardgrass. B: bulrush, C: ducksalad, D: toothcup. E: Japanese ribbon wapato. F: perennial flat sedge, a: rice 
Test Example 2 Test on the herbicidal effects in post-emergence treatment on weeds under submerged conditions 

40 Wagner pots of 1/5000 are were filled with alluvial soil, and water was admixed to form a submerged state with a 
water depth of 4 cm. In each of the above pots, seeds of barnyardgrass. bulrush, ducksalad and toothcup were sown. 
The pots were placed in a greenhouse at a temperature of from 25 to SO^'C to culture the plants. 1 4 days after the seed- 
ing, the compourid of the present invention formulated in aocordance with Formulatfon Exannples were applied to the 
water surfoces at predetermined doses. Three weeks after the application, the herbicidal effect against various weeds 

45 were determined on the basis of the 5-rank grading such that 0 indicates no effect, and 5 indicates complete death. The 
results are shown in Tables 1-6, 2-6. 3-5, 4-5 and 5-5. 

Each No. indicated in these tables corresponds to tiie compound Na in Examples. The symbols have the following 
meanings. 

A: barnyardgrass. B: bulrush. C: ducksalad, O: toothcup 

50 

Test Example 3 Test on the herbicidal effects in soil treatment 

Plastic boxes having a length of 33 cm. a width of 33 cm and a depth of 8 cm were filled with diluvial soil, and seeds 
of t^rnyaixigrass, green foxtail, wild oat, blackgrass. velvetleaf, common cocklebur, redroot pigweed, morningglory, per- 
55 sian speedwell, common chickweed, rice, corn, wheat, soybean, cotton and sugar beet were sown and covered with 
soil in a thickness of about 1 .5 cm. and then the compounds of the present invention formulated in accordance with For- 
mulatfon Examples were applied onto the surfaces of the soil uniformly at predetermined doses. Four weeks after the 
application, the herbicidal effects against each weed arxj the influences on each crop plant were detemtined on the 
basis of the 5-rank gracfing such that 0 indicates no effect, and 5 indicates complete death. The results are shown in 
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Tables 1-7. 2-7. 3-6. 4-6 and 5-6. 

Each No. indicated in these tables corresponds to the compound No. in Exannples. The symbols have the following 
meanings. 

G: k)arnyardgrass, H: green foxtail. 1: wild oat. J: blackgrass. K: velvetieaf. L: common oocktebur, M: redroot pig- 
5 weed. N: morningglory. O: persian speedwell. P: common chickweed. a: rice, b: com. c: wheat, d: soybean, e: cotton, 
f : sugar beet 

Test Example 4 Test on the herbiddal effects in foliage treatment 

10 A plastic boxes having a length of 33 cm. a width of 33 cm and a depth of 8 cm were f Sled with a sterilized diluvial 
soil, and seeds of barnyardgrass, green foxtail, wild oat, blackgrass. velvetieaf, common cocMebur. redroot pigweed, 
morningglory, persian speedwell, common chickweed, rice, corn, wheat, soybean, cotton and sugar beet were sown, 
and covered with soil in a thickness of about 1 .5 cm. And the boxes were placed in a greenhouse at a temperature of 
from 25 to 30^C for 14 days to culture the plants, and the compounds of the present invention formulated in accordance 

IS with Formulation Examples were applied to the foliages uniformly at predetermined doses. Four weeks after the appli- 
cation, the herbicidal effects against each weed and the influences on each crop plant were determined on the basis of 
the 5-rank grading such that 0 indicates no effect, and 5 indicates complete death. The results are shown in Tables 1- 
8, 2-8. 3-7. 4-7 and 5-7. 

Each No. incEcated in these tables corresponds to the compound Na in Examples. The symbols have the following 
20 meanings. 

G: barnyardgrass. H: green foxtail. I: wild oat. J: blackgrass. K: velvetieaf. L: common cocMebur. M: redroot pig- 
weed, N: morningglory. O: persian speedwell, P: common chickweed. a: rice, b: corn, c: wheat, d: soybean, e: cotton, 
f : sugar beet 
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(Table 1-5) 



5 


N O . 


Dose(g/a) 


A 


B 


C 


D 


E 


F 


a 


10 


1-1 


ID 


5 • 


5 


5 


5 


0 


3 


0 




1-2 


10 


5 


5 


5 


5 


2 


3 


0 




1 - 3 


10 


5 


5 


5 


5 


0 


2 


0 


IS 


1-4 


10 


5 


5 


5 


5 


0 


2 


0 




1-5 


10 


5 


5 


5 


5 


0 


3 


0 




1-6 


10 


2 


0 


2 


0 


2 


0 


0 


20 


1-7 


10 


5 


5 


5 


5 


0 


0 


0 




1 -8 


10 


0 


0 


0 


2 


0 


0 


0 




1-9 


10 


5 


5 


5 


5 


0 


0 


0 


25 


1 -10 


2.5 


2 


0 


- 


-* 


0 


0 


0 




1 -12 


2.5 


5 


0 


5 


5 


0 


0 


0 


30 


1 -14 


10 


5 


5 


5 


5 


2 


5 


0 




1-15 


10 


5 


5 


5 


5 


2 


3 


0 




1-16 


10 


5 


5 


5 


5 


2 


3 


0 


35 


1 -17 


10 


5 


5 


5 


5 


0 


3 


0 




1 -18 


10 


5 


5 


5 


5 


5 


3 


1 




1-19 


10 


5 


5 


5 


5 


2 


3 


0 


40 


1 -20 


10 


5 


5 


5 


5 


A 


3 


1 




1-21 


10 


5 


5 


5 


5 


0 


5 


0 




1 -22 


10 


5 


5 


5 


5 


3 


5 


0 


45 


1-23 


10 


5 


5 


5 


5 


4 


5 


0 




1 -24 


10 


5 


5 


5 


5 


5 


0 


0 


50 


1 -23 
1 -25 


10 
10 


5 
5 


5 
5 


5 
5 


5 

. 5 . 


0 
0 


5 
5 


0 
0 
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(Table 1-5) continued 



5 


N o . 


Dose (e/a) 


A 


B 


C 


D 


E 


F 


a 


10 


1 -27 


10 


5 


5 


5 . 


5 


4 


4 


1 




1 -28 


10 


5 


5 


5 


5 


5 


0 


0 




1 -29 


10 


5 


5 


5 


5 


5 


3 


0 


IS 


1 -30 


10 


5 


5 


5 


5 


5 


5 


0 




1 -31 


10 


5 


5 


5 


5 


5 


3 


1 




1 -32 


10 


5 


5 


5 


5 


5 


3 


0 


20 


i -33 


10 


5 


5 


5 


5 


5 


5 


0 




1 -34 


2.52 


5 


3 


5 


5 


0 


0 


0 


25 


1 -35 
1-36 


10 
10 


5 
5 


5 
5 


5 
5 


5 
5 


5 
5 


5 
5 


0 
0 




1 -37 


10 


5 


5 


5 


5 


- 


5 


1 


30 


1 -38 
1 -39 


10 
10 


5 
5 


5 
5 


5 
5 


5 
5 


5 
0 


4 
4 


1 
1 




1 -40 


10 


5 


5 


5 


5 


5 


5 


1 


35 


1 -41 


10 


3 


2 


3 


5 


5 


0 


0 




1 -42 


10 


5 


5 


5 


5 


5 


2 


0 




1 -43 


10 


5 


5 


5 


5 


5 


3 


0 


40 


1 -44 


10 


5 


5 


5 


5 


5 


3 


0 




- 1 -45 


10 


5 


5 


5 


5 






0 




1-46 


10 


5 




5 




4 




1 


45 


1 -47 


10 


5 


5 


5 








0 




I -4S 


10 


5 


5 


3 


5 


5 


2 


0 


50 


1 -49 
1 -50 


10 
10 


5 
5 


5 
5 


5 
5 


5 


.0 
0 


5 
0 


0 
3 
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(Table 1-5) continued 



5 


N 0. 


Dose (g/a) 


A 


B 


C 


D 


E 


F 


a 


10 


1 -51 


10 


5 • 


5 


5 


5 


0 


3 


0 




1 -52 


10 


5 


5 


5 


5 


0 


3 


0 




1-53 


10 


5 


5 


5 


5 


0 


0 


1 


IS 


1 -54 


10 


5 


5 


5 


5 


- 


- 


0 




1-55 


6 


5 


5 


5 


5 






0 




1 -56 


2.52 


5 


5 


5 


5 


- 


- 


1 


20 


1 -57 


10 


5 


5 


5 


5 


0 


0 


0 




1 -58 


10 


5 


5 


5 


5 


0 


. 0 


0 




1 -59 


10 


5 


5 


5 


5 


- 


- 


0 


25 


1-60 


10 


5 


5 


5 


5 


0 


0 


0 




1 -61 


10 


5 


5 


5 


5 


0 


0 


0 




1 -B2 


10 


5 


5 


5 


5 


0 


2 


0 


30 






















1-63 


10 


5 


5 


5 


5 


0 


0 


0 




1 -S4 


10 


5 


5 


5 


5 


0 


3 


0 


35 


1 -S5 


10 


5 


5 


5 


5 


0 


3 


1 




1 -66 


10 


5 


5 


5 


5 


0 


0 


0 




1 -67 


10 


5 


5 


5 


5 


0 


0 


0 


40 


1 -68 


10 


5 


5 


5 


5 


.0 


3 


0 




1-69 


10 


5 


5 


5 


5 


0 


0 


0 




1 -70 


10 


5 


5 


5 


5 


3 


0 


0 


45 


1 -71 


10 


5 


5 


5 


5 


0 


0 


0 




1 -72 


10 


5 


5 


5 


5 


0 


0 


0 




1 -73 


10 


5 


5 


5 


5 


0 


0 


0 


50 


1 -74 


10 


5 


5 


5 


5 


0 


0 


0 
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(Table 1-5) continued 



10 



40 



4S 



SO 



n o • 


e a f 0 / A 1 




3 






E 


p 




— ID 


1 (1 


D 


c 


D 




n 




o 


— 7d 


1 n 


D 


e 
D 




D 


n 

Vi 


1 
X 


n 
u 


— 77 


1 n 
lU 


e 


e 
D 


c 
o 


e 
D 


u 




U 


— 78 


ill 




D 


D 


D 


o 


1 


n 
u 


TO 

— 73 


lU 


e 
O 


c 
O 








n 


n 




1 n 
lU 




A 




c 
D 


A 






— 81 




c 
D 


D 


e 


0 


o 
z. 


n 


n 

M 


— 82 


10 


D 


St 

D 


D 


D 


U 


u 


n 
U 


— 83 


1 ft 
10 


D 


tr 
O 


c 
O 


D 


o 




n 


— 84 


1 n 


c 
O 


c 


O 


O 


r\ 
\j 


w 


u 


— . 51 ti 


1 n 
1 u 


c 


R 


«j 




f) 


Q 


0 


OO 


1 n 


«^ 






R 


2 




3 


— O / 




o 


o 
O 


A 


%7 


o 

\J 


n 


0 


0 o 

— OO 


iU 


c 




C 


L> 


o 


o 


0 


— - OS 


1 u 


c 






v3 


0 




0 


-90 


10 


5 


5 


5 


5 


0 


0 


0 


-91 


10 


5 


5 


5 


5 


0 


0 


0 


-92 


10 


5 


5 


5 


5 


p 


3 


0 


-93 


10 


5 


5 


5 


5 


2 


0 


0 


-94 


10 


5 


5 


5 


5 


0 


0 


0 


-95 


10 


5 


5 


5 


5 


0 


5 


0 


-96 


10 


5 


5 


5 


5 


0 


0 


0 


-97 


10 


5 


5 


5 


5 


.4 


5 


3 


-98 


10 


2 


3 


3 


5 


0 


0 


0 



55 
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(Table 1-5) continued 



N o . Dose (g/a) A B C D E F a 



-99 


10 


2 


3 


3 


5 


0 


0 


0 


-100 


10 


3 


5 


5 


5 


0 


2 


0 


-101 


10 


5 


5 


5 


5 


0 


2 


0 


-102 


10 


3 


2 


5 


5 


0 


0 


0 


-103 


4.4 


3 


3 


5 


5 


0 


0 


0 


-104 


10 


5 


5 


5 


5 


0 


0 


0 


-105 


10 


5 


5 


5 


5 


0 


0 


0 


-106 


10 


5 


5 


5 


5 


0 


0 


0 


-107 


10 


3 


0 


0 


5 


0 


0 


0 


-108 


10 


5 


5 


5 


5 


0 


0 


0 


-109 


10 


5 


5 


5 


5 


0 


0 


0 


-110 


10 


4 


3 


5 


5 


0 


0 


0 


-111 


10 


4 


5 


5 


5 


0 


3 


0 


-112 


10 


0 


0 


3 


5 


0 


0 


0 


-113 


10 


5 


5 


5 


5 


0 


0 


0 


-114 


10 


2 


4 


4 


5 


0 


0 


0 
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(Table 1-6) 



5 


N o. 


Dose (g/a) 


A 


B 


C 


D 


10 


1 - 1 


10 


5 


3 


5 


4 




1 - 2 


10 


5 


2 


5 


4 




1 -3 


10 


3 


0 


5 


4 


IS 


1 -4 


10 


5 


0 


4 


4 




1 - 5 


10 


5 


0 


5 


4 




1 - 7 


10 


0 


0 


4 


4 


20 


1 - 9 


10 


5 


5 


5 


5 




1 -12 


2.5 


0 


0 


0 


5 




1 - 14 


'10 


5 


3 


5 


5 


25 


1-15 


10 


5 


4 


5 


5 




1 -16 


10 


5 


2 


4 


5 




1 -17 


10 


5 


5 


5 


5 


30 


1-18 


10 


5 


4 


5 


5 




1 -19 


10 


5 


5 


5 


5 


35 


1 -20 


10 


5 


5 


5 


5 




1 -21 


10 


5 


5 


5 


5 




1 -22 


10 


5 


5 


5 


5 


40 


1 -23 


10 


5 


5 


5 _ 


5 




1 -24 


10 


5 


5 


5 


5 




1 -25 


10 


5 


3 


5 


5 


45 


1 -26 


10 


5 


5 


5 


5 




1 -27 


10 


5 


5 


5 


5 




1 -2S 


10 


5 


4 


5 


5 


50 


1 -29 


10 


5 


4 


5 


5 



55 
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(Table 1-6) continued 



5 


N o. 


Dose (g/a) 


A 


B 


C 


D 


10 


1 -30 
1 -31 


10 
10 


• 5 
3 


4 
3 


5 
5 


5 
5 




1 -32 


10 


5 


4 


5 


5 


IS 


1 -33 


10 


5 


4 


5 


5 




1-34 


2.52 


5 


5 


5 


5 




1 -35 


10 


5 


5 


5 


5 


20 


1 -36 


10 


5 


5 


5 


5 




1 -37 


10 


4 


5 


5 


5 




1 -38 


•10 


3 


4 


5 


5 


25 


1-39 


10 


5 


4 


5 


5 




1 -40 


10 


5 


3 


5 


5 


30 


1 -41 
1 -42 


10 
10 


2 
5 


0 
3 


0 
5 


5 
5 




1 -43 


10 


5 


4 


5 


5 


35 


1—44 


10 


5 


3 


5 


5 




1—43 


1 A 


er 
O 




c 

D . 


D 




1 -46 


10 


5 


3 


5 


5 


40 


1 -47 


10 


5 


3 


5 


5 




1-48 


10 


5 


3 


5 


5 




1 -49 


10 


5 


4 


5 


5 


45 


1 -50 


10 


5 


3 


5 


5 




1 -51 


10 


5 


2 


5 


5 




1 -52 


10 


5 


3 


5 


5 


SO 


1-53 


10 


4 


5 


5 


5 
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(Tab^e 1-6) continued 



5 

N o . Dose (g/a) A B C D 



10 


1-54 


10 


5 


3 


5 


5 




1—55 


10 


5 


3 


5 


5 




1-56 


2.52 


5 


3 


5 


5 


IS 


1-57 


10 


5 


5 


5 


5 




1-58 


10 


3 


5 


5 


5 




1-59 


10 


5 


3 


5 


5 


20 


1 -60 


10 


5 


5 


5 


5 




1-61 


10 


5 


3 


5 


5 




1 -62 


•ID 


5 


3 


5 


5 


25 


1-63 


ID 


5 


3 


5 


5 




1-64 


10 


5 


3 


5 


5 


30 


1-65 


10 


5 


3 


5 


5 




1-56 


10 


5 


4 


5 


5 




1-67 


ID 


5 


4 


5 


5 


35 


1 -68 


10 


5 


3 


5 


5 




1-69 


10 


5 


3 


5 


5 




1-70 


10 


5 


3 


5 


5 


40 


1 -71 


10 


5 


3 


5. 


5 




1 -72 


10 


4 


3 


5 


5 




1 -73 


10 


5 


4 


5 


5 


45 


1 -74 


10 


5 


5 


5 


5 




1 -75 


10 


5 


3 


5 


5 


SO 


1 -76 
1-77 


10 
10 


5 
5 


3 
3 


5 
5 


5 
5 
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(Table 1-6) continued 



5 


No. 


Dose (g/a) 


A 


B 


C 


D 


10 


1-78 


10 


5 


3 


5 


5 




1 -79 


10 


5 


4 


5 


5 




1 -80 


10 


3 


3 


5 


5 


15 


1 -81 


10 


5 


4 


5 


5 




1 -82 


10 


5 


3 


5 


5 




1 -83 


10 


5 


5 


5 


5 


20 


1-84 


10 


5 


5 


5 


5 




1-85 


ID 


5 


5 


5 


5 




1-86 


•10 


5 


4 


5 


5 


25 


1-87 


10 


0 


3. 


3 


3 




1 -88 


10 


5 


3 


5 


5 




1-89 


10 


4 


4 


5 


5 


30 


1 -90 


10 


3 


3 


5 


5 




1 -91 


10 


4 


5 


5 


5 


35 


1 -92 


10 


5 


3 


5 


5 




1 -93 


10 


5 


3 


5 


5 




1 -94 


10 


5 


3 


5 


5 


40 


1-95 


10 


5 


5 


5 


5 




1 -96 


10 


0 


2 


5 


5 




1 -97 


10 


5 


3 


5 


5 


45 


1 -98 


10 


0 


2 


3 


4 




1 -99 


10 


0 


2 


4 


5 




1 -100 


10 


2 


4 


5 


5 


SO 


1 -101 


10 


5 


5 


5 


5 
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(Table 1-6) continued 



5 

N o . Dose (g/a) A B C D 



10 





1 -102 


10 


2 


3 


5 


5 




1 -103 


4.4 


0 


0 


5 


5 


IS 


1 — l\i*k 


1 n 


o 


** 


c 






1 -105 


10 


5 


3 


5 


5 


20 


1 -106 


10 


5 


3 


5 


5 




1 -107 


10 


0 


0 


0 


4 




1 -108 


10 


2 


2 


5 


5 


25 


1 -109 


10 


5 


3 


5 


- 5 




1 -110 


•10 


4 


3 


5 


5 


30 


1 -111 


10 


3 


3 


5 


5 




1 -112 


10 


0 


0 


0 


5 


35 


1 -113 


10 


5 


4 


5 


5 




1 -114 


10 


1 


5 


5 


5 



40 



45 



SO 



ss 
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(Table 1-7) 



5 


No. 


Dose G 
(s/a) 


H 


I 


J 


K 


L 


M 


N 


0 


P 


a 


b 


c 


d 


e 


f 


10 


1-1 


25 


5 


4 


0 


2 


0 


0 


5 


0 


5 


5 


0 


0 


0 


0 


0 


2 




1-2 


25 


5 


5 


0 


0 


4 


4 


5 


5 


5 


5 


1 


0 


0 


0 


0 


4 




1-3 


25 


0 


0 


0 


0 


0 


0 


5 


0 


5 


5 


0 


0 


0 


0 


0 


0 


IS 


1-4 


25 


0 


0 


0 


0 


0 


0 


5 


0 


5 


5 


0. 


0 


0 


0 


0 


1 




1-5 


25 


5 


5 


0 


2 


4 


0 • 


5 


2 


5 


5 


0 


0 


0 


0 


0 


2 




1-7 


25 


5 


0 


0 


0 


0 


0 


5 


0 


2 


5 


0 


0 


0 


0 


0 


0 


20 








































1-9 


25 


5 


5 


0 


3 


4 


0 


5 


0 


5 


5 


0 


0 


0 


0 


0 


4 




1-10 


6.3 


0 


0 


0 


0 


0 


2 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


25 


1-14 


25 


5 


5 


3 


5 


5 


4 


5 


5 


5 


5 


5 


1 


3 


1 


3 


4 




1-15 


25 


5 


5 


4 


5 


5 


5 


5 


5 


5 


5 


5 


I 


5 


2 


4 


*7 




1-16 


25 


5 


5 


0 


5 


5 


0 


5 


5 


5 


5 


1 


0 


5 


0 


2 


5 


30 


1-17 


25 


0 


0 


0 


0 


0 


0 


5 


2 


5 


5 


0 


0 


0 


0 


1 


3 




1-18 


25 


5 


5 


3 


5 


5 


5 


5 


4 


5 


5 


3 


3 


3 


3 


3 


5 




1-19 


25 


5 


5 


0 


3 


4 


3 


5 


3 


5 


5 


1 


1 


0 


0 


1 


4 


35 


1-20 


25 


5 


4 


3 


5 


0 


3 


5 


3 


5 


5 


1 


0 


2 


0 


0 


5 




1-21 


25 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


2 


5 


4 


5 


5 


40 


1-22 


25 


5 


5 


3 


5 


5 


5 


5 


5 


5 


5 


5 


3 


3 


3 


4 


4 




1-23 


25 


5 


5 


3 


5 


5 


0 


5 


4 


5 


5 


3 


0 


3 


1 


3 


4 




1-24 


25 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


2 


5 


3 


5 


5 


45 


1-25 


25 


5 


5 


2 


4 


5 


4 


5 


0 


5 


5 


3 


0 


1 


0 


0 


5 




1-26 


25 


5 


5 


5 


5 


5 


3 


5 


0 


5 


5 


5 


0 


1 


0 


0 


5 




1-27 


25 


5 


5 


5 




5 


4 


5 


5 


5 


5 


5 


1 




1 


1 


5 


50 


1-25 


25 


5 


5 


5 




5 


4 


5 


5 


5 


5 


5 


2 




.0 


2 


5 
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(Table 1-7) continued 



5 

No. Dose GH I JKLMNOPabcdef 
(«/a) 



IS 



20 



30 



35 



45 



SO 



1-29 


25 


5 


5 


3 




3 


3 


5 


3 


5 


5 




0 


2 


0 


0 


5 


1-30 


25 


5 


5 


4 


5 


5 


3 


5 


4 


5 


5 


— 


1 


5 


0 


1 


5 


1-31 


25 


5 


4 


2 


3 


4 


3 


5 


0 


5 


5 


— 


0 


1 


0 


1 


4 


1-32 


25 


5 


5 


3 


4 


5 


5 


5 


4 


5 


5 


— 


0 


4 


0 


0 


5 


1-33 


25 


5 


0 


2 


3 


5 


3 


5 


2 


5 


5 




2 


2 


0 


4 


4 


1-34 


6.3 


5 


5 


3 




5 


4 


5 


0 


5 


5 




0 


5 


0 


0 


4 


1-35 


25 


5 


5 


5 


— 


5 


5 


5 


5 


5 


5 




5 


5 


3 


4 


5 


1-3S 


25 


5 


5 


5 




5 


5 


5 


5 


5 


5 


— 


1 


5 


0 


0 


5 


1-37 


25 


5 


4 


2. 




5 


5 


5 


5 


5 


5 




3 


4 


1 


4 


4 


1-38 


25 


3 


0 


0 




5 


3 


4 


2 


5 


5 




0 


0 


0 


0 


3 


1-39 


25 


4 


3 


0 


— 


4 


4 


5 


3 


5 


5 


"— 


1 


5 


0 


1 


4 


1-40 


25 


5 


5 


2 


— 


3 


4 


5 


2 


5 


5 


— 


0 


3 


0 


0 


5 


1-41 


25 


3 


5 


0 




0 


4 


5 


0 


5 


5 




0 


0 


0 


0 


0 


1-42 


25 


5 


5 


4 


0 


3 


5 


5 


0 


5 


5 




0 


2 


0 


0 


3 


1-43 


25 


5 


5 


5 




5 


4 


5 


5 


5 


5 




0 


4 


0 


2 


5 


1-44 


25 


5 


5 


4 




5 


5 


5 


5 


5 


5 




0 


2 


0 


0 


3 


1-45 


25 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 




0 


5 


0 


2 


5 


1-46 


25 


5 


5 


5 


5 


5 


4 


5 


5 


5 


5 




0 


5 


0 


1 


4 


1-47 


25 


5 


5 


5 


5 


5 


3 


5 


2 


5 


5 




0 


3 


0 


0 


4 


1-48 


25 


5 


5 


3 


4 


5 


4 


5 


5 


5 


5 




1 


1 


0 


2 


4 


1-49 


25 


5 


5 


0 




5 


4 


5 


5 


5 


5 




2 


1 


0 


3 


5 


1-50 


25 


5 


5 


2 


0 


4 


3 


5 


2 


5 


5 




0 


0 


0 


0 


4 


1-51 


25 


0 


0 


3 




2 


0 


5 


0 


5 


5 




0 


0 


3 


0 


4 
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(Table 1-7) continued 



5 

No. DoseQ HIJKLMNOPabcdef 
(g/a) 



10 


1-52 


25 


3 


2 


0 


— 


5 


4 


5 


0 


5 


5 




3 


0 


1 


2 


4 




1-53 


25 


4 


3 


2 


— 


5 


2 


5 


0 


5 


5 


— 


0 


0 


0 


0 


.3 




1-54 


25 


5 


5 


5 


5 


3 


2 


5 


0 


5 


5 


- 


0 


5 


0 


0 


4 


15 


1-55 


15 


5 


5 


5 


5 


5 


4 


5 


5 


5 


5 


- 


0 


5 


0 


2 


5 




1-5S 


6.3 


5 


5 


0 


5 


5 


0 


5 


3 


5 


5 


— 


0 


3 


0 


2 


4 


20 


1-57 


25 


5 


5 


4 


0 


5 


5 


5 


5 


5 


5 


5 


2 


2 


2 


3 


3 




1-58 


25 


3 


0 


3 


— 


0 


0 


5 


0 


5 


5 


5 


0 


0 


0 


0 


3 




1-59 


25 


5 


5 


5 


5 


5 


4 


5 


5 


5 


5 


— 


0 


- 5 


0 


3 


5 


2S 


1-60 


25 


5 


5 


4. 


— 


5 


4 


5 


5 


5 


5 


— 


3 


— 


0 


2 


4 




1-61 


25 


5 


5 


5 


— 


5 


5 


5 


5 


5 


5 


— 


2 


5 


0 


4 


5 




1-62 


25 


5 


5 


5 


— 


5 


3 


5 


5 


5 


5 


— 


2 


5 


0 


4 


5 


30 


1-63 


25 


5 


5 


3 


— 


5 


5 


5 


5 


5 


5 


— 


2 


5 


3 


5 


5 




1-64 


25 


5 


5 


0 




5 


5 


5 


5 


5 


5 




4 


3 


3 


4 


4 




1-65 


25 


5 


5 


3 




5 


5 


5 


5 


5 


5 




2 




1 


5 


5 


35 


1-66 


25 • 


5 


5 


3 




5 


1 


5 


2 


5 


5 




0 


5 


0 


0 


5 




1-67 


25 


5 


5 


5 




5 


2 


5 


5 


5 


5 




0 


5 


0 


3 


4 


40 


1-68 


25 


5 


5 


4 




5 


5 


5 


5 


5 


5 




5 


4 


0 


5 


4 




1-69 


25 


5 


5 


3 




5 


5 


5 


5 


5 


5 




1 


5 


0 


3 


4 




1-70 


25 


5 


5 


4 




5 


5 


5 


5 


5 


5 




2 


5 


1 


4 


5 


45 


1-71 


25 


5 


5 


5 




4 


4 


5 


5 


5 


5 




1 


5 


0 


2 


4 




1-72 


25 


5 


4 


0 




4 


3 


5 


0 


5 


5 




0 


3 


p 


1 


4 




1-73 


25 


5 


5 


4 


0 


5 


0 


0 


I 


4 


5 




0 


5 


0 


0 


4 


SO 


1-74 


25 


5 


5 


3 


2 


4 


3 


5 


0 


5 


5 




0 


4 


0 


0 


4 
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(Table I-'?) continued 



5 

No. DoseG H I JKLMNOPabc.def 
(g/a) 



10 


1-75 


25 


5 


5 


3 


3 


5 


3 


5 


3 


5 


5 


— 


0 


2 


0 


0 


4 




1-7S 


25 


5 


5 


3 


— 


4 


3 


5 


2 


5 


5 


— 


0 


2 


0 


0 


5 




1-77 


25 


5 


5 


3 


— 


5 


2 


5 


3 


4 


5 


— 


1 


2 


0 


1 


4 


IS 


1-78 


25 


5 


5 


0 


— 


2 


3 


5 


3 


4 


5 


- 


0 


4 


0 


0 


4 




1-79 


25 


5 


5 


2 


— 


5 


5 


5 


3 


5 


5 


— 


0 


4 


0 


3 


4 




1-80 


25 


3 


4 


3 


— 


3 


3 


5 


3 


5 


5 


— 


0 


3 


0 


0 


4 


20 








































1-81 


25 


5 


5 


4 


— 


5 


3 


5 


• 4 


5 


5 


— 


0 


5 


0 


1 


5 




1-82 


25 


5 


5 


0 


0 


5 


5 


5 


2 


5 


5 


— 


0 


0 


0 


0 


4 


25 


1-83 


25 


5 


5 


5 . 


— 


5 


5 


5 


5 


5 


5 


5 


3 


3 


0 


2 


4 




1-84 


25 


5 


5 


3 


— 


5 


5 


5 


3 


5 


5 


5 


0 


1 


0 


3 


3 




1-85 


25 


5 


5 


3 


0 


5 


3 


4 


0 


5 


5 


— 


0 


4 


0 


0 


4 


30 


1-86 


25 


5 


5 


3 


— 


5 


5 


5 


5 


5 


5 


— 


2 


5 


0 


3 


4 




1-87 


25 


0 


0 


0 




3 


0 


5 


0 


5 




0 


0 


0 


0 


0 


0 




1-88 


25 


5 


5 


0 




5 


2 


5 


2 


5 


5 


0 


0 


1 


0 


0 


3 


3S 


1-89 


25 


5 


5 


0 




5 


1 


5 


4 


5 


5 


0 


0 


0 


0 


0 


4 




1-90 


25 


4 


5 


2 




4 


1 


5 


0 


5 


5 


1 


0 


1 


0 




3 


40 


1-91 


25 


3 


0 


3 




0 


4 


5 


4 


5 


5 


0 


0 


1 


0 


0 


3 




1-92 


25 


5 


5 


5 




4 


0 


5 


2 


5 


5 


2 


0 


0 


0 


1 


4 




1-93 


25 


5 


5 


■ 5 




5 


3 


5 


0 


5 


5 




0 


4 


0 


0 


4 


45 


1-94 


25 


5 


5 


5 




5 


0 


5 




5 


5 




0 


4 


0 


0 


4 




1-95 


25 


5 


5 


4 




5 


5 


5 


5 


5 


5 


5 


1 


2 


1 


3 


4 




1-96 - 


25 


0 


3 


0 


0 


5 


0 


5 


0 


4 


5 




0 


0 


0 


0 


2 


SO 


1-97 


25 


5 


5 


5 




5 


5 


5 


5 


5 


5 


5 


2 


4 


0 


5 


4 
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.(Table 1-7) continued 



No. Dose G 
(g/a) 


H 


I 


J 


K 


L 


M 


N 


0 


P 


a 


b 


c 


d 


e 


f 


1-98 25 0 


0 


0 


- 


0 


0 


3 


3 


5 


5 


0 


0 


0 


0 


0 


0 


1-99 25 0 


0 


0 


0 


0 


0 


3 


0 


2 


5 


0 


0 


0 


0 


0 


1 


1-100 25 5 


5 


5 


- 


3 


4 


5 


5 


5 


5 


5 


0 


0 


0 


2 


3 


1-101 25 5 


5 


5 


- 


5 


3 


5 


5 


5 


5 


5 


0 


2 


0 


1 


3 


1-102 25 5 


3 


0 


0 


3 


0 


5 


0 


5 


5 


5 


0 


0 


0 


0 


2 


1-103 11 3 


4 


3 


- 


0 


0 


5 


2 


5 


5 


5 


0 


0 


0 


0 


3 


1-104 25 5 


5 


3 


- 


0 


0 


4 


0 


5 


5 


5 


0 


3 


0 


0 


2 


1-105 25 5 


5 


0 


0 


4 


4 


5 


0 


2 


2 


- 


0 


0 


0 


0 


0 


1-106 25 5 


5 


0 . 


0 


5 


5 


5 


0 


3 


5 


- 


0 


0 


0 


0 


2 


1-107 25 0 


0 


0 


0 


0 


0 


4 


0 


5 


5 


0 


0 


0 


0 


0 


1 


1-108 25 0 


4 




0 


0 


0 


5 


0 


3 


5 




0 


0 


0 


0 


0 


1-109 25 5 


5 


3 




4 


1 


5 


0 


5 


5 


0 


0 


1 


0 


1 


3 


1-110 25 3 


3 


3 


1 


3 


0 


5 




5 


5 


1 


0 


0 


0 


0 


4 


1-111 25 5 


1 


0 


3 


3 


2 


5 


0 


5 


5 


0 


0 


0 


0 


2 


4 


1-112 25 0 


0 


2 


3 


2 


0 


5 




3 


5 


0 


0 


0 


0 


0 


2 


1-113 25 5 


5 


3 


4 


5 


4 


5 


5 


5 


5 


5 


0 


4 


0 


3 


4 


1-114 25 5 


5 


3 


5 


5 


1 


5 


5 


5 


5 


1 


0 


2 


0 


3 


4 
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m 
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(Table 1-8) 



5 

No. Dose GHIJKLMNOPabcdef 



10 


1-2 


25 


5 


3 


0 


4 


3 


2 


4 


3 


5 


5 


4 


1 


2 


2 


1 


3 




1-4 


25 


0 


0 


0 


0 


0 


0 


0 


0 


4 


4 


0 


0 


0 


0 


0 


2 




1-5 


25 


0 


0 


0 


2 


0 


0 


0 


0 


2 


0 


0 


0 


0 


0 


0 


0 


IS 


1-9 


25 


1 


2 


0 


0 


3 


2 


3 


3 


5 


2 


1 


d 


0 


0 


0 


1 




1-12 


6.3 


0 


0 


0 


0 


0 


0 


2 


0 


3 


3 


0 


0 


0 


0 


0 


1 




1-14 


25 


3 


3 


2 


4 


3 


2 


4 


2 


5 


5 


1 


0 


2 


0 


0 


2 


20 








































1-15 


25 


4 


4 


4 


4 


5 


3 


5 


5 


5 


5 


2 


3 


2 


2 


4 


3 




1-16 


25 


3 


3 


0 


3 


4 


2 


3 


0 


5 


5 


1 


0 


2 


0 


0 


3 


25 


1-18 


25 


3 


3 


3. 


4 


3 


2 


2 


1 


5 


5 


2 


2 


1 


1 


0 


2 




1-19 


25 


0 


0 


0 


3 


0 


0 


0 


0 


4 


4 


0 


1 


1 


0 


0 


2 




1-20 


25 


1 


1 


3 


4 


0 


2 


0 


0 


5 


5 


0 


0 


0 


0 


0 


2 


30 


1-21 


25 


4 


4 


3 


3 


4 


4 


4 


2 


5 


5 


4 


2 


2 


1 


1 


2 




1-22 


25 


5 


4 


2 


4 


3 


3 


3 


2 


5 


5 


3 


3 


1 


2 


1 


2 




1-23 


25 


3 


3 


2 


3 


4 


2 


2 


0 


4 


5 


2 


2 


2 


1 


0 


- 


35 


1-24 


25 


4 


4 


4 


5 


4 


4 


3 


1 


5 


5 


3 


2 


2 


1 


1 


3 




1-25 


25 


0 


0 


0 


0 


0 


1 


2 


0 


4 


4 


0 


0 


0 


0 


0 


1 




1-26 


25 


0 


0 


I 


2 


0 


1 


1 


1 


4 


5 


0 


0 


0 


0 


0 


1 


40 








































1-27 


25 


3 


3 


0 


5 


1 


3 


2 


0 


5 


5 


2 


1 


1 


2 


1 


2 




1-28 


25 


3 


4 


2 


4 


4 


4 


3 


1 


5 


5 


2 


1 


2 


0 


0 


2 


45 


1-29 


25 


0 


0 


0 


3 


0 


2 


0 


0 


0 


4 


0 


0 


0 


0 


0 


1 




1-30 


25 


4 


0 


3 


4 


3 


2 


1 


0 


5 


4 


2 


0 


2 


0 


0 


2 




1-31 


25 


0 


0 


3 


3 


2 


0 


2 


0 


4 


5 


0 


0 


1 


0 


0 


2 


50 


1-32 


25 


2 


2 


0 


5 


0 


4 


2 


2 


5 


5 


2 


1 


1 


0 


0 


2 




1-33 


25 


3 


0 


2 


3 


2 


1 


0 


0 


3 


5 


2 


I 


0 


0 


1 


2 



55 
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(Table 1-8) continued 



5 


No. 


DoseG 
(g/a) 


H 


I 


J 


K 


L 


M 


N 


0 


P 


a 


b 


c 


d 


e 


f 


10 


1-34 


6.3 


5 


0 


2 


3 


0 


5 


0 


0 


3 


4 


1 


0 


1 


0 


0 


2 




1-35 


25 


5 


2 


4 


5 


5 


4 


5 


3 


5 


5 


2 


4 


2 


X 


2 


3 




1-36 


25 


5 


0 


3 


4 


2 


0 


2 


5 


5 


5 


3 


2 


2 


0 


0 


3 


IS 


1-37 


25 


0 


0 


2 


5 


2 


0 


1 


0 


5 


5 


1 


I 


2 


0 


0 


3 




1-38 


25 


0 


0 


0 


2 


0 


0 


0 


0 


0 


5 


0 


0 


0 


0 


0 


0 


20 


1-39 
1-40 


25 
25 


0 
0 


0 
0 


0 
0 


5 
4 


0 
0 


0 
1 


0 
2 


0 
0 


3 
2 


5 
5 


0 
2 


0 
0 


0 
0 


0 
0 


0 

1 


1 
2 




1-41 


25 


0 


0 


0 


4 


2 


1 


0 


0 


3 


5 


1 


0 


0 


0 


0 


1 


25 


1-42 


25 


0 


0 


0 


5 


0 


4 


3 


0 


5 


5 


1 


0 


0 


0 


0 


1 




1-43 


25 


0 


3 


0 


4 


0 


2 


0 


0 


5 


5 


2 


0 


1 


1 


1 


2 




1-44 


25 


2 


2 


2 


5 


2 


3 


3 


0 


5 


5 


2 


1 


2 


0 


1 


3 


30 


1-45 


25 


0 


0 


0 


3 


0 


1 


1 


0 


5 


4 


0 


0 


2 


0 


0 


1 




1-48 


25 


0 


0 


0 


3 


0 


1 


0 


0 


3 


4 


0 


0 


0 


0 


0 


1 


35 


1-47 
1-48 


25 


2 


0 

1 


0 
0 


3 
0 


i 

2 


1 
1 


2 
1 


0 
0 


5 
4 


5 
4 


0 
1 


0 
0 


0 
0 


0 
0 


0 
0 


2 
1 




1-49 


25 


4 


3 


0 


3 


3 


2 


2 


2 


4 


5 


1 


2 


1 


0 


0 


2 


40 


1-50 


25 


4 


4 


0 




4 


1 


4 


2 


4 


5 


2 


2 


0 


0 


1 


1 




1-51 


25 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2 


0 


0 


0 


0 


0 


0 




1-52 


25 


0 


0 


0 




0 


0 


0 


0 


3 


3 


0 


0 


0 


0 


0 


0 


45 


1-53 


25 


0 


0 


0 


4 


0 


2 


0 


0 


4 


5 


0 


0 


0 


0 


0 


2 




1-54 


25 


0 


0 


b 


3 


3 


0 


2 


0 


5 


4 


0 


0 


0 


0 


0 


2 




1-55 


15 


2 


3 


2 


4 


4 


2 


2 


0 


5 


5 


2 


0 


0 


0 


0 


2 


SO 


1-56 


6.3 


0 


0 


0 


3 


0 


0 


0 


0 


5 


5 


0 


0 


0 


0 


0 


0 
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(Table 1-8) continued 



5 


No. 


DoseG 
(g/a) 


H 


I 


J 


K 


L 


M 


N 


0 


P 


a 


b 


c 


d 


e 


f 


10 


1-57 


25 


5 




2 




0 


3 


3 


0 


4 


5 


2 


0 


0 


1 


2 


1 




1-58 


25 


0 


0 


0 




0 


0 


0 


0 


3 


2 


0 


0 


0 


0 


0 


1 




1-S9 


25 


0 


0 


4 


4 


0 


1 


0 


0 


5 


5 


1 


0 


2 


0 


0 


2 


IS 


1-60 


25 


0 


0 


0 




0 


0 


1 


0 


4 


4 


0 


1 


1 


0 


0 


2 




1-61 


25 


0 


0 


5 




0 


2 


2 


0 


5 


5 


1 


I 


2 


0 


0 


2 


20 


1-62 
1-63 


25 
25 


2 
3 


2 
3 


2 
2 


- 


2 
2 


1 
2 


2 
2 


0 
1 


5 
5 


4 

5 


2 
3 


0 
3 


2 
1 


0 
0 


0 

1 


2 
3 




1-64 


25 


3 


3 


5 


0 


3 


2 


1 


0 


5 


5 


1 


2 


2 


0 


1 


3 


25 


1-65 


25 


3 


3 


3 • 




4 


3 


3 


1 


5 


5 


3 


3 


3 


1 


1 


4 




1-56 


25 


0 


0 


2 




3 


1 


3 


0 


5 


5 


0 


0 


2 


0 


0 


2 




1-67 


25 


0 


0 


4 




2 


0 


2 


0 


5 


5 


2 


0 


2 


0 


0 


2 


30 


1-68 


25 


3 


3 


1 




4 


3 


3 


2 


5 


5 


3 


3 


2 


2 


0 


2 




1-69 


25 


3 


4 


3 




4 


4 


1 


1 


5 


5 


2 


2 


2 


1 


0 


3 


35 


1-70 
1-71 


^5 

25 


4 
0 


3 
0 


5 
3 




5 
3 


5 
1 


5 
2 


1 


5 
4 


5 
5 


3 
1 


3 
0 


3 
3 


1 
0 


1 

0 


4 
1 




1-72 


25 


0 


0 


1 




0 


0 


0 


0 


4 


5 


0 


0 


2 


0 


0 


2 


40 


1-73 


25 


0 


0 


2 




0 


0 


0 


0 


5 


5 


0 


0 


2 


2 


0 


1 




1-74 


25 


0 


0 


0 




1 


1 


1 


0 


5 


5 


0 


1 


1 


0 


0 


3 




1-75 


25 


0 


0 


0 


2 


0 


2 


1 


0 


2 


5 


0 


0 


0 


0 


0 


1 


45 


1-76 


25 


3 


4 


0 




0 


4 


1 


2 


5 


5 


3 


2 


1 


0 


0 


1 




1-77 


25 


3 


3 


2 




0 


2 


2 


1 


5 


5 


2 


3 


1 


1 


1 


2 




1-75 


25 


0 


1 


0 




2 


3 


1 


1 


4 


5 


0 


0 


0 




0 


2 


SO 


1-79 


25 


0 


3 


2 




3 


2 


2 


0 


4 


5 


1 


1 


0 


0 


1 


2 
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(Table 1-8) continued 



No. Dose G 
(K/a) 


H 


I 


J 


K 


L 


M 


N 


0 


P 


a 


b 


c 


d 


e 


f 






o 
O 




o 




1 


X 


D 


D 


1 


n 


O 


ft 


ft 
u 


o 


1-81 25 0 


U 


u 




U 




1 


u 


c 
O 




I 




4 


ft 


ft 
u 


o 


1-82 25 3 


o 


O 




U 




2 


U 




et 
D 


2 


o 


ft 


ft 


ft 


1 


1-83 25 4 


4 


3 




o 


4 


o 
O 


U 


5 


5 


1 


1 

1 




1 


2 


1 


1-84 25 3 




2 




3 


3 


2 


u 


4 


4 


2 


• 

1 


1 


1 


I 


1 


1-85 25 0 


0 


4 


4 


0 


0 


0 


0 


5 


5 


0 


ft 

0 


0 


0 


0 


1 


1-66 25 3 


3 


2 




o 






0 


5 


5 


1 


O 


2 


1 


ft 


2 


top 9 c n 
l-oo ZD U 


u 


U 




U 


i 


I 


u 


U 




u 


U ' 


ft 


ft 


ft 
u 


ft 
u 


1-89 Zb U 




U • 




o 

A 


A 


2 


U 




Jt 


ft 


ft 
U 


ft 


ft 


ft 


ft 


1-30 Zo 0 


u 


u 




jt 
4 


r\ 
U 


U 


U 


U 


2 


ft 


ft 

u 


ft 

u 


ft 


ft 


ft 
U 


1-31 Zo O 


u 


Z 




U 


U 


ft 


U 


Q 


Q 

o 


ft 


ft 


I 


ft 


ft 


1 


1-3Z Zo O 


o 


u 




O 


Q 

o 


D 


yl 


e 
D 


e 
O 


ft 


ft 


ft 


ft 


1 

X 


Z 




D 


U 




O 












n 
u 


n 


1 


n 


o 

£t 


O 


1 94 £3 U 


n 
u 


o 




** 


** 




A 
** 


c 
O 


D 


n 
u 


r\ 
\j 


o 


n 


\ 


O 


1 _Qt 9C >l 
1-93 Z3 H 




c 
D 




o 


o 


Q 

o 


o 


D 


e 
D 


Q 
O 






i 


1 

I 


•a 


1-96 25 0 


0 


0 


0 


0 


0 


4 


0 


0 


2 


0 


0 


0 


0 


0 


2 


1-97 25 5 


5 


2 


5 


5 


5 


4 


3 


5 


5 


3 


3 


0 


1 


2 


3 


1-98 25 0 


0 


0 




0 


0 


0 


0 


3 


3 


0 


0 


0 


0 


0 


0 


1-93 25 0 


0 


0 




0 


0 


2 


0 


3 


3 


0 


0 


0 


0 


0 


0 


1-100 25 0 


0 


0 




0 


2 


4 


0 


5 


4 


0 


0 


0 


0 


1 


1 


1-101 25 5 


5 


2 




3 


5 


3 


4 


5 


5 


3 


2 


0 


0 


1 


1 


1-102 25 0 


0 


0 




0 


0 


2 


0 


5 


5 


1 


0 


0 


0 


0 


0 


1-103 11 0 


0 


0 




0 


0 


0 


0 


4 




0 


0 


0 


0 


0 


0 
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(Table 1-8) continued 



Ho. Dose G 
(g/a) 


H 


I 


J 


K 


L 


M 


N 


0 


P 


a 


b 


c 


d 


e 




1-104 25 


0 


0 


0 


- 


0 


0 


0 


0 


2 


2 


0 


0 


0 


0 


0 




1-105 25 


3 


5 


0 


2 


5 


5 


5 


0 


5 


3 


1 


1 


0 


2 


0 


0 


1-106 25 


0 


4 


0 


0 


5 


3 


3 


2 


0 


3 


0 


0 


0 


1 


0 


1 


1-107 25 


0 


0 


0 


0 


0 


0 


0 


0 


3 


3 


0 


0 


0 


0 


0 


0 


1-108 25 


0 


0 


0 


0 


0 


0 


2 


0 


4 


5 


0 


0 


0 


0 


0 


0 


L-109 25 


5 


4 


3 


3 


5 


5 


2 


3 


2 


4 


2 


3 


2 


0 


1 


1 


l-llO 25 


3 


3 


2 


3 


2 


4 


1 


0 


3 


4 


1 


0 


1 


0 


2 


1 


l-lll 25 


2 


2 


0 


4 


4 


0 


3 


0 


5 


4 


1 


0 


0 


0 


1 


1 


L-112 25 


0 


0 


U 


' 4 


0 


0 


0 


0 


4 


2 


0 


0 


0 


0 


0 


0 


L-113 25 


2 


3 


0 


5 


4 


4 


3 


1 


3 


4 


2 


0 


2 


0 


0 


2 


L-114 25 


5 


4 


3 


4 


4 


5 


5 


1 


4 


4 


2 


0 


0 


0 


3 


2 
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(Table 2-5) 



No. 


Dosfi f cs/a^ 


A 


B 


c 




E 


F 




2-1 


20 


5 


4 


5 


4 


0 


5 


2 


2-2 


10 


5 


5 


5 


5 


5 


5 


5 


2-3 


20 


5 


5 


5 


5 


5 


5 


2 


2-4 


20 


5 


5 


5 


5 


5 


5 


3 




10 




5 


5 


5 


2 


5 


2 




1 u 


c 










5 


3 




in 


c 


o 


o 








q 
o 




1U 


3 


e 
o 


o 


c 
o 


q 


A 


1 
1 




in 


c 


c 

o 






o 
O 


o 


o 

e. 




in 


C 




c 




o 
& 


A 


•| 


O 1 1 


in 


c 


c 


O 


c 


o 

o 


Q 
O 


u 


O 10 




c 
3 


c 
O 


c 


c 
O 


u 


u 


n 
u 


t-lo 




c 


c 
O 


c 
O 


c 
O 


n 
u 


u 


u 




1 n 


c 




c 
O 


c 
O 




O 


■* 


2-15 


10 


5 


5 


5 


5 


4 


5 


1 


2-18 


10 


5 


5 


5 


5 


2 


2 


0 


2-19 


10 


5 


5 


5 


5 


0 


0 


0 


2-20 


10 


5 


5 


5 


5 


3 


0 


0 


2-21 


10 


5 


5 


5 


5 


0 


0 


0 


2-22 


10 


5 


5 


5 


5 


3 


3 


0 


2-23 


10 


5 


4 


5 


5 


0 


0 


0 


2-24 


10 


5 


5 


5 


5 


0 


0 


0 


2-25 


10 


5 


5 


5 


5 


0 


2 


0 


2-26 


10 


5 


5 


5 


5 


0 


0 


0 
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(Table 2-6) 



5 



10 



IS 



25 



3S 



No. 


Dosa /ci/a) 


A 


B 


c 


D 


2-1 


20 


5 


3 


3 


3 


2-2 


10 


5 


5 


5 


5 


2-3 


20 


5 


2 


5 


5 


2-4 


20 


5 


4 




5 




10 




0 


4 


4 




in 




c 

^ 




4 


9-7 


in 


c 


c 


c 


A 
*r 




in 


c 


o 
o 


c 




9-0 


in 












in 




o 




O 


9 i i 


in 


c 
O 


u 


c 
O 


*♦ 




9 C 


IT 

o 


o 

o 


I- 


C 

O 




9 


c 

o 




c 
O 


O 


9 i>l 


lU 


c 

o 




o 
o 


c 
O 


2-15 


10 


5 


5 


5 


5 


2-18 


10 


5 


3 


5 


5 


2-19 


10 


3 


3 


3 


5 


2-20 


10 


5 


4 


5 


5 


2-21 


10 


4 


3 


5 


5 


2-22 


10 


5 


3 


5 


5 


2-23 


10 


5 


3 


5 


5 


2-24 


10 


5 


3 


5 


5 


2-25 


10 


5 


3 


5 


5 


2-26 


10 


5 


3 


5 


5 



40 



45 



50 
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(Table 2-7) 



5 








































No. 


Dose G 
(g/a) 


H 


I 


J 


K 


L 


M 


N 


0 


P 


a 


b 


c 


d 


e 


f 


10 


2- 1 


50 


5 


D 




Q 

o 


£> 




D 


** 


D 


D 


O . 


b 


o 


b 


b 


b 




2- 2 


25 


5 


5 


2 




D 


BE 

o 


O 




D 


b 


b 


>| 
*» 


1 

1 


4 


4 


2 




2-3 


SO 


5 


5 


5 


5 


5 


4 


r- 

D 


e" 
D 


5 


b 


b 


3 


a 


3 


3 


4 


IS 


2-4 


50 


5 


5 


5 


5 


5 


5 


5 


4 


5 


5 


5 


3 


3 


3 


4 


4 




2- 5 


25 


5 


5 


2 


4 


5 


4 


5 


5 


O 


5 


4 


1 


2 


3 


4 


4 


20 


2- 6 


25 


5 


5 




4 


5 


4 


5 


4 


b 


b 


b 


1 


1 


0 


4 


4 




2-7 


25 


5 


5 




3 


5 


3 


5 


5 


5 


5 


5 


0 


2 


0 


3 


4 




2-8 


25 


5 


5 


3 


4 


5 


4 


5 


5 


5 


5 


5 


0 


3 


1 


3 


4 


2S 


2- 9 


25 


5 


5 


0 


4 


5 


4 


5 


5 


5 


5 


5 


U 


o 


0 


2 


4 




2-10 


25 


5 


5 




5 


o 


5 


0 


b 


O 


U 


o 


U 




r\ 
O 


0 


4 




2-11 


25 


5 


5 


0 


4 


5 


U 


b 


O 


b 


b 


o 


U 


Q 

o 


U 


0 


b 


30 


2-12 


6.3 


5 


5 


o 


o 
O 


D 


o 
Z 




o 


b 


b 


z 


U 


i 


U 


I 


1 




Z-13 


6.3 


5 




o 
O 


o 
O 


c 
O 


r\ 
U 


c 
D 




b 


b 


o 


U 




U 


u 


1 


35 


Z-14 


25 


5 


4 


r\ 
U 


4 






e 
D 


<i 


b 


b 


1 
i 


1 


1 


U 


1 


A 

4 




2-15 


25 


5 


5 


2 


5 


5 


5 


5 


5 


5 


5 


5 


2 


4 


1 


3 


4 




2-17 


25 


0 


0 


3 


0 


0 


0 


3 


0 


0 


0 


0 


0 


0 


0 


0 


1 


40 


2-18 


25 


5 


5 


5 




5 


2 


5 


0 


5 


5 




0 


5 


0 


0 


5 




2-19 


25 


2 


2 


3 


0 


2 


0 


5 


0 


0 


5 




0 


1 


0 


0 


4 




2-20 


25 


5 


5 


0 




5 


3 


5 


2 


5 


5 


0 


0 


0 


0 


0 


5 


45 


2-21 


25 


2 


5 


0 




4 


2 


5 


2 


5 


4 


1 


0 


1 


0 


0 


4 




2-22 


25 


5 


5 


0 




5 


2 


3 


2 


5 


5 


1 


0 


3 


0 


0 


5 


SO 


2-23 


25 


5 


5 


3 




4 


0 


5 


0 


5 


5 


1 


0 


2 


0 


0 


4 




2-24 


25 


5 


5 


5 




3 


2 


5 


3 


5 


5 


0 


0 


5 


0 


2 


4 
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(Table 2-7) continued 



No. Dose GHI JKLMNOPabcdef 
(g/a) 

2-25 25 555-525555505054 

2-26 25 5 5 3 - 5 4 5 0 5 5 2 0 1 0 0 4 
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(Table 2-8) 



5 

No. Dose GHIJKLMNOPabcdef 
(g/a) 



10 


2-1 


SO 


2 


3 


2 


5 


2 


1 


1 


0 


2 


4 


1 


2 


1 


1 


0 


2 




2-2 


25 


4 


5 


0 


5 


3 


5 


3 


3 


4 


4 


0 


2 


1 


4 


1 


0 




2-3 


SO 


5 


3 


3 


4 


4 


4 


4 


4 


4 


5 


I 


2 


1 


2 


1 


1 


15 


2-4 


SO 


5 


5 


2 


4 


4 


5 


4 


5 


4 


4 


1 


1 


2 


2 


0 


2 




2-5 


25 


4 


3 


4 


0 


4 


5 


4 


3 


3 


4 


2 


0 


0 


2 


0 


1 




2-6 


25 


4 


5 


3 


4 


4 


3 


4 


4 


3 


3 


3 


1 


0 


1 


2 


2 


20 


2-7 


25 


5 


5 


3 


5 


4 


0 


4 


3 


4 


4 


2 


0 


2 


0 


0 


3 




2-8 


25 


4 


4 


0 


2 


3 


2 


4 


2 


3 


2 


1 


0 


0 


- 


0 


2 


SS 


2-9 


25 


4 


3 


0 . 


3 


3 


2 


3 


0 


3 


4 


2 


0 


1 


1 


0 


1 




2-10 


25 


0 


0 


0 


2 


3 


0 


2 


-• 


5 


3 


0 


0 


0 


0 


0 


2 




2-U 


25 


4 


0 


0 


4 


3 


2 


2 


0 


4 


4 


1 


0 


1 


0 


0 


1 


30 


2-12 


6.3 


0 


0 


0 


0 


0 


2 


2 


0 


5 


4 


2 


0 


1 


0 


0 


1 




2-13 


6.3 


0 


0 


0 


0 


2 


2 


3 


3 


3 


3 


1 


0 


1 


0 


0 


2 




2-14 


25 


4 


4 


3 


3 


3 


3 


3 


2 


5 


5 


2 


0 


2 


2 


2 


2 


35 


2-15 


25 


4 


3 


2 


4 


4 


5 


2 


2 


5 


5 


2 


2 


1 


2 


1 


2 




2-18 


25 


0 


0 


0 




0 


2 


0 


0 


3 


4 


0 


1 


0 


0 


0 


0 




2-19 


25 


0 


0 


0 


0 


0 


0 


0 


0 


3 


1 


0 


0 


0 


0 


0 


1 


40 


2-20 


25 


0 


0 


0 




0 


3 


1 


0 


5 


3 


2 


0 


3 


0 


0 


0 




2-21 


25 


4 




0 




0 


2 


2 


0 


4 


3 


2 


0 


0 


0 


0 


0 


45 


2-22 


25 


0 




0 




3 


2 


2 


0 


5 


5 


0 


0 


0 


0 


0 


1 




2-23 


25 


0 




0 




0 


1 


1 


0 


5. 


5 


0 


0 


0 


0 


0 


0 




2-24 


25 


0 


2 


0 


5 


3 


2 


2 


2 


4 


4 


2 


0 


1 


1 


1 


0 


SO 


2-25 


23 


0 


3 


0 


4 


2 


4 


3 


2 


5 


5 


3 


0 


1 


0 


0 


1 




2-28 


25 


0 


0 


0 




3 


4 


4 


3 


5 


5 


2 


0 


2 


1 


2 


2 



55 
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(Table 3-4) 



No. 


Dose fci/a^ 


A 


B 


c 


D 


E 


F 


g 


3-1 


10 


5 


5 


5 


5 


0 


0 


1 


3-2 


10 


5 


5 


5 


5 


5 


5 


2 


3-3 


10 


5 


5 


5 


5 


0 


0 


0 


3-4 


10 


4 


3 


5 


5 


2 


0 


Q 


3-5 


10 


5 


5 


5 


5 


3 


3 


2 


3-6 


1 V 








iJ 




n 


n 


o-/ 


1ft 


c 


c 
O 


c 
O 


C 

O 


u 


u 


n 
u 


o-o 


1ft 


3 


c 


c 
O 


c 

o 


u 


o 
u 


n 
u 




in 


s7 








4 


c 


ft 


ft 


1ft 


C 


O 


C 

O 


c 
3 


n 
u 


n 


n 




1ft 


c 


c 
O 


c 
O 


c 
O 




n 
U 


n 
u 


3-12 


10 


5 


5 


5 


5 


2 


3 


0 


3-13 


10 


5 


5 


5 


5 


0 


0 


0 


3-14 


10 


5 


5 


5 


5 


0 


0 


0 


3-15 


10 


5 


5 


5 


5 


2 


5 


0 


3-16 


20 


4 


1 


5 


5 


1 


5 


2 


3-17 


20 


4 


5 


5 


5 


1 


2 


1 


3-18 


10 


5 


2 


4 


4 


0 


0 


0 


3-19 


10 


4 


0 


0 


3 


0 


0 


0 


3-20 


10 


5 


5 


5 


5 


0 


1 


0 


3-21 


10 


5 


5 


5 


5 


4 


4 


0 
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(Table 3-5) 



5 



10 



15 



20 



25 



35 



Na 


Dose (a/s\ 


A 


B 


c 


D 


3-1 


10 


5 


3 


5 


5 


3-2 


10 


5 


5 


5 


5 


3-3 


10 


5 


2 


4 


5 


3-4 


10 


2 


0 


3 


4 


3-5 


10 


5 


3 


5 


4 




10 




2 






O-f 


in 




o 






0*0 


in 




o 
o 




4 






4 


n 


4 


4 


O" 1 w 


in 




o 

V 


4 


4 


0~ 1 1 


in 


c 


o 
o 


c 

v> 


c 


3-12 


10 


5 


3 


5 


5 


3-13 


10 


4 


2 


5 


5 


3-14 


10 


5 


5 


5 


5 


3-15 


10 


5 


3 


5 


5 


3-16 


20 


2 


1 


4 


5 


3-17 


20 


2 






4 


3-18 


10 


2 


0 


3 


2 


3-19 


10 


0 


2 


2 


4 


3-20 


10 


4 


3 


5 


4 


3-21 


10 


5 


4 


5 


5 



40 



45 



SO 
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(Table 3-6) 



5 

No. Dose GH I JKLMNOPabcdef 
(g/a) 



10 


3-1 


25 


5 


5 


0 


0 


4 


0 


5 


3 


5 


5 


0 


0 


0 


0 


1 


3 




3-2 


25 


5 


5 


2 


2 


5 


4 


5 


3 


5 


5 


3 


2 


2 


0 


2 


4 


IS 


3-3 


25 


5 


5 


0 


3 


2 


3 


5 


0 


5 


5 


1 


0 


0 


1 


0 


2 




3-4 


25 


5 


5 


3 


3 


5 


1 


5 


3 


5 


5 


2 


0 


3 


0 


2 


5 




3-5 


25 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


2 


4 


1 


4 


4 


20 


3-6 


25 


5 


5 


0 


2 


5 


0 


5 


0 


5 


5 


0 


0 


2 


0 


0 


4 




3-7 


25 


5 


5 


0 


1 


5 


0 


5 


0 


5 


5 


0 


0 


0 


0 


0 


3 


2S 


3-8 


25 


5 


5 


0 


0 


4 


0 


5 


0 


5 


5 


0 


0 


0 


0 


0 


4 




3-9 


25 


5 


5 


0, 


0 


5 


0 


5 


2 


5 


5 


1 


0 


1 


0 


0 


3 




3-10 


25 


5 


5 


2 


2 


3 


0 


5 


0 


5 


5 


0 


0 


1 


0 


0 


2 


30 


3-11 


25 


5 


5 


0 


0 


4 


0 


5 


0 


5 


5 


0 


0 


0 


0 


0 


3 




3-12 


25^ 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


2 


4 


2 


4 


4 


35 


3-13 


25 


5 


5 


0 


3 


4 


0 


5 


1 


5 


5 


1 


0 


0 


0 


0 


4 




3-14 


25 


5 


5 


4 


4 


5 


0 


5 


4 


5 


5 


2 


0 


0 


0 


0 


4 




3-15 


25 


5 


5 


4 


3 


5 


3 


. 5 


4 


5 


5 


3 


0 


1 


0 


0 


4 


40 


3-16 


50 


3 


4 




0 


3 


0 


5 


0 


4 


4 


1 


1 


0 


1 


0 


0 




3-17 


50 


4 


5 




0 


5 


2 


5 


0 


5 


5 


1 


1 


0 


3 


0 


2 




3-18 


25 


0 


0 


0 


0 


2 


0 


4 


0 


5 


0 


0 


0 


0 


0 


0 


0 


45 








































3-19 


25 


3 


0 


0 


0 


2 


0 


4 


0 


5 


3 


0 


0 


0 


0 


0 


0 




3-20 


25 


5 


3 


0 


0 


4 


0 


5 


0 


5 


5 


0 


1 


0 


0 


0 


0 


SO 


3-21 


25 


5 


5 


3 




5 


2 


5 


0 


5 


5 




1 


5 


0 


1 


5 
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(Table 3-7) 

5 ■ 

No. Dose GH IJKLMNOPabcdef 
(g/a) 



10 





3-1 


25 


4 


3 


0 


3 


3 


0 


4 


2 


5 


5 


1 


0 


0 


2 


1 


2 




3-2 


25 


5 


5 


0 


1 


4 


5 


5 


3 


5 


4 


3 


3 


1 


2 


2 


2 


15 


3-3 


25 


4 


2 


0 


0 


2 


3 


3 


2 


5 


4 


2 


0 


0 


1 


1 


1 




3-4 


25 


3 


2 


0 


0 


0 


. 2 


2 


0 


4 


3 


1 


0 


0 


0 


0 


1 




3-5 


25 


4 


4 


3 


4 


3 


4 


4 


5 


5 


4 


3 


2 


2 


3 


2 


2 


20 








































3-6 


25 


0 


0 


0 


2 


4 


3 


4 


2 


5 


5 


0 


0 


0 


0 


0 


0 




3-7 


25 


0 


0 


0 


3 


3 


4 


4 


3 


5 


5 


0 


0 


0 


0 


0 


1 


25 


3-8 


25 


0 


0 


0 


2 


2 


4 


3 


4 


5 


5 


0 


0 


0 


0 


1 


1 




3-9 


25 


0 


0 


0 


2 


0 


4 


3 


1 


4 


5 


0 


0 


0 


0 


2 


1 




3-10 


25 


0 


0 


0 


0 


3 


5 


3 


— 


5 


5 


0 


0 


0 


0 


1 


0 


30 


3-11 


25 


0 


0 


0 


0 


3 


3 


3 


3 


5 


5 


0 


0 


0 


1 


1 


2 




3-12 


25 


4 


3 


2 


3 


4 


3 


3 


2 


5 


5 


0 


1 


2 


0 


0 


0 


35 


3-13 


25 


1 


0 


0 


2 


1 


1 


3 


0 


4 


4 


0 


0 


0 


1 


0 


0 




3-14 


25 


0 


0 


0 


0 


0 


1 


2 


1 


3 


4 


0 


0 


0 


0 


0 


0 




3-15 


25 


0 


0 


0 


2 


2 


4 


3 


1 


5 


4 


0 


0 


0 


0 


0 


1 


40 


3-16 


50 


2 


2 


3 


3 


4 


2 


3 


2 


2 


2 


1 


0 


0 


1 


0 


0 




3-17 


50 


3 


2 


3 


2 


3 


2 


2 


2 


3 


2 


0 


0 


1 


1 


1 


1 


45 


3-18 


25 


0 


3 


0 


0 


1 


0 


0 


0 


0 


2 


0 


0 


0 


3 


0 


0 




3-19 


25 


0 


0 


0 


0 


0 


0 


1 


0 


0 


2 


1 


0 


0 


0 


0 


0 




3-20 


25 


3 


3 


0 


0 


2 


0 


2 


0 


2 


2 


1 


0 


0 


0 


0 


0 


50 


3-21 


25 


5 


0 


d 


4 


1 


4 


0 


0 


5 


5 


1 


0 


2 


1 


0 


2 
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(Table 4-4) 



5 



10 



IS 



20 



25 







A 
r\ 


D 
D 


c 


n 


c 


P 


s 


4-1 






«3 






c: 




o 






c 


c 


c 


c 
o 


o 
o 


c 


q 


*T O 


10 

lU 






c 




4 




q 


4-4 




c 




C 


c 


4 


q 
o 


q 




10 




o 


c 




n 


1 


q 


«*-o 




3 


o 

c. 




c 

o 


o 


1 


q 


4-7 


10 


5 


3 


2 


5 


0 


0 


3 


4-8 


10 


4 


3 


2 


5 


3 


0 


2 


4-9 


10 


5 


4 


5 


5 


4 


0 


0 


4-10 


10 


5 


5 


5 


5 


3 


5 


3 


4-11 


10 


5 


5 


5 


5 


2 


5 


0 


4-12 


10 


5 


5 


5 


5 


0 


0 


0 


4-13 


10 


5 


3 


5 


5 


0 


2 


0 


4-14 


10 


5 


5 


5 


5 


5 


5 


3 


4-15 


10 


5 


5 


5 


5 


0 


0 


0 


4-16 


10 


5 


5 


5 


5 


5 


5 


1 



30 



(Table 4-5) 



35 



45 



55 



No. 


Dose (g/a) 


A 


B 


C 


D 


4-1 


20 


5 


5 


5 


5 


4-2 


20 


4 






5 


4-3 


10 


4 


3 


4 


4 


4-4 


20 


4 


5 


1 


4 


4-5 


10 


4 


0 


5 


3 


4-6 


10 


4 


0 


2 


5 


4-7 


10 


4 


0 


2 


5 


4n8 


10 


4 


0 


4 


5 


4-9 


10 


4 


2 


5 


5 


4-10 


10 


5 


5 


5 


5 


4-11 


10 


5 


4 


5 


5 


4-12 


10 


5 


5 


5 


5 


4-13 


10 


5 


2 


5 


5 


4-14 


10 


5 


4 


5 


5 


4-15 


10 


5 


5 


5 


5 


4-16 


10 


5 


5 


5 


5 
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{Table 4-6) 



No. Dose GH I JKLMNOPabcdef 
(g/a) 





4- 1 


50 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


IS 


4-2 


50 


5 


5 


3 


5 


5 


5 


5 


5 


5 


5 


5 


3 


2 


3 


2 


4 


4-3 


25 


5 


5 




0 


5 


4 


5 


3 


5 


5 


2 


1 


2 


1 


2 


3 




4-4 


50 


5 


5 




4 


5 


5 


5 


4 


5 


5 


3 


2 


1 


2 


2 


2 


20 


4-5 


25 


5 


3 


2 


3 . 


4 


2 


5 


0 


5 


5 


2 


0 


0 


0 


0 


n 

X 




4- D 




D 




u 


o 
o 


A 

H 


JL 


c 


o 


c 


c; 


o 


1 


n 


\j 


n 


O 


25 


4-7 


25 


4 


3 


0 


4 


3 


2 


5 


3 


5 


5 


3 


1 


0 


0 


0 


2 




4-8 


25 


4 


4 


0 


3 


3 


2 


5 


3 


5 


5 


3 


1 


0 


1 


0 


2 




4-9 


25 


4 


4 


0 


3 


4 


0 


5 


0 


4 


3 


2 


0 


0 


0 


0 


2 


30 








































4-10 


25 


3 


2 


0 


0 


3 


3 


5 


2 


5 


5 


1 


0 


0 


0 


0 


3 




4-11 


25 


4 


4 


0 


3 


4 


0 


5 


2 


5 


5 


2 


0 


0 


0 


0 


4 


35 


4-12 


25 


5 


5 


0 


1 


3 


0 


5 


3 


5 


5 


0 


0 


0 


0 


0 


4 




4-13 


25 


4 


4 


2 


3 


4 


0 


4 


3 


5 


4 


2 


0 


0 


0 


1 


3 


40 


4-14 


25 


5 


5 


0 


3 


4 


3 


5 


2 


5 


5 


3 


0 


1 


0 


1 


4 




4-15 


25 


5 


5 


3 


5 


4 


0 


5 


0 


5 


5 


3 


0 


0 


0 


0 


4 




4-16 


25 


5 


5 


5 




5 


4 


5 


5 


5 


5 




0 


5 


1 


3 


5 
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(Table 4-7) 



10 



IS 



20 



35 



No. Dose GHIJKLMN 
(g/a) 



4-1 


50 


5 


5 


5 


5 


5 


5 


5 


3 


5 


5 


2 


3 


2 


4 


2 


3 


4-2 


50 


4 


3 


3 


4 


2 


5 


3 


4 


4 


5 


1 


2 


1 


2 


1 


2 


4-3 


25 


0 


3 


2 


2 


3 


2 


2 


2 


0 


0 


1 


0 


1 


0 


0 


1 


4-4 


50 


3 


4 


3 


4 


4 


1 


3 


5 


3 


5 


1 


0 


1 


1 


1 


1 


4-5 


25 


2 


2 


2 


4 


0 


0 


4 


4 


3 


2 


0 


0 


0 


0 


0 


0 


4-6 


25 


2 


2 


1 


4 


2 


0 


3 


4 


3 


3 


0 


0 


0 


0 


3 


1 


4-7 


25 


3 


3 


0 


3 


1 


3 


4 


5 


3 


2 


0 


0 


0 


0 


0 


1 


4-S 


25 


3 


3 


3 


3 


3 


3 


3 


5 


3 


4 


2 


1 


0 


0 


0 


1 


4-9 


25 


2 


3 


3 


3 


2 


2 


3 


0 


3 


3 


0 


0 


0 


0 


0 


2 


4-10 


25 


1 


1 


0 


0 


2 


0 


3 


4 


0 


0 


0 


0 


0 


0 


0 


0 


4-11 


25 


4 


2 


0 


2 


2 


0 


2 


0 


3 


3 


2 


0 


1 


0 


0 


1 


4-12 


25 


0 


0 


0 


0 


2 


2 


2 


2 


2 


3 


0 


0 


0 


0 


0 


1 


4-13 


25 


2 


0 


0 


0 


2 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


4-14 


25 


4 


3 


0 


3 


3 


4 


2 


3 


5 


3 


2 


0 


2 


0 


0 


1 


4-15 


25 


0 


0 


0 


0 


0 


1 


0 


0 


0 


2 


0 


0 


0 


0 


0 


0 


4-16 


25 


4 


4 


3 


5 


4 


4 


2 


2 


5 


5 


2 


2 


1 


1 


0 


3 



so 
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(Table 5-4) 



No. 


Dose (g/a) 


A 


B 


c 


D 


E 


F 


a 


5-1 


10 


3 


0 


0 


2 


0 


0 


0 


5-4 


9.28 


3 


0 


0 


3 


0 


0 


1 


5-5 


20 


4 


0 


2 


5 


0 


0 


0 


5-6 


20 


4 


4 


5 


5 


5 


1 


0 


5-7 


10 


0 


0 


3 


5 


2 


0 


0 



(Table 5-5) 



No. 


Dose (g/a) 


A 


B 


C 


D 


5-4 


9.28 


1 


1 


1 


2 


5-5 


20 


2 


2 


5 


3 


5-6 


20 


2 


4 


5 


5 
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(Table 5-6) 



jvtQ. Dose GHI JKLMNOPabcdef 
(g/a) 

5-1 25 0000004034000000 

5-3 50 0000403033-00000 

5-4 23.2 43001254341 10001 

5- 5 50 0000000032000000 

5- 6 5 0 2 0 0 0 0 0 0 0 4 5 0 0 0 0 0 0 



(Table 5-7) 



No. Dose GH I JKLMNOPabcdef 
(g/a) 

5- 3 50 0000 1 0000 1 000200 

5-4 23.2 2002333500000210 



Claims 

1 . A 4.5-disubstituted pyrimidine derivative of the formula ( I) : 



188 



EP 0 764 641 A1 




wherein R1 is a Ci or C2 haloalkyi group, 

R2 is a Ci-Ca all^l group, a C3-C8 cydoalkyl group, a C3-C8 cycloalkylCCrCJalkyI group, a phenyl group 
which may be substituted [wherein the substituent is selected from the group consisting of a halogen atom, a 
C1-C4 all^l group, a C1-C4 alkoxy group, a C1-C4 haioall^yl group, a C1-C4 haloalkoxy group, a C3-C8 alkenyl 
group, a C3-C8 alkynyl group, a C02(Ct-C4 all<yl) group, a N(Ci-C3 alkyOg group, a cyano group, a nitro group, 
a sulfb group, an amino group, a hydroxy group, a mercapto group, a SCH3 group, a SO2CIH3 group, a phenoxy 
group and a phenyl group], a thienyt group, a furyl group, a pyridyi group, a C^-Cq haloalkyi group, a C^-Cq 
halocycloalkyi group, a C3-C8 alkenyl group, a C3-C8 aikyhyl group, a C^-C2 sui1bnyl(Ci-C4)alkyl group or C^- 
C4 alkytthto(C3-C6)cycloalkyt group, 
R3 is a halogen atom, SH, NH2. 

- 0-R11 [wherein R11 is a C^-Cs alkyi group, a C3-C8 alkenyt group, a C3-C8 alkynyl group, a Cs-Ce 
cycloalkyt group, a C3-C6 cycloalky1(Ci or C^a\Uy\ group, a C^Cq haloalkyi group, a C3-C8 haloaikenyl 
group, a C3-C8 haloaikynyl group, a C1-C4 alkoxy(Ci-C4)alkyl group, a cyano (Ci-C4)alkyl group, a C^-C4 
alkylthio(CrC4)alkyl group, a C^-C^ alkoxycarbonyl(CrC4)alkyl group, a C-i-C^ alkoxycarbonyl group, a 
carboxy(CrC4)alkyl group, a C1-C4 alkylcartx)nyl group, a C(=0)NR21(R22) group (each of R21 and R22 
is independently a hydrogen atom, a C1-C4 alkyl group, a Cs-Cs alkenyl group or a C3-C8 alkynyl group). 
C(=S)NR21 (R22) group (R21 and R22 are as defined above), a hydroxy(CrC4)alkyl group, a S02N(Ci- 
Ce alkyl)2 group, CO(Ci-C6 alkyl) group, a COgCCi-Cg alkyl) group, a SOCCi-Cg alkyl) group, a S02(Ci-C6 
alkyl) group, a phenethyl group, a phenacyl group, a 1 - or 2-naphthyl group, a tetrahydropyranyl group, a 
tetrahydrothiopyranyl group, a 3-bromotetrahydropyranyl group, a 4-m6thoxytetrahydropyranyl group, a 4- 
methoxytetrahydrothiopyranyl group, a tetrahydrofuranyl group, a tetrahydrothiofuranyl group, a 1.4- 
dioxan-2-yl group, a 1 -methoxycyclohexyl group, a benzyloxymethyl group, a 2.2.2-trichloroethoxymethyl 
group, a bis(2-chloroethoxy) methyl group, a 1 -(2-chloroethoxy)ethyl group, a 2-methoxyethoxy methyl 
group, a 1 -methyl- l-benzyloxyethyl group, a tertiary butyldimethylsilyl group, a trimethylsilyl group, a tri- 
ethylsilyt group, a 2-thenyl group, a furfuryl group, a 2-thenoyl group, a phenyl group which may be substi- 
tuted (wherein the substituent is selected from the group consisting of a halogen atom, a C1-C4 alkyl 
group, a C1-C4 alkoxy group, a CrC4 haloalkyi group, a Ct-C4 haloalkoxy group, a Cs-Cg alkenyl group, a 
C3-C8 alkynyl group, a C02(Ci-C4 alkyl) group, a N(Ci-C3 alkyl)2 group, a cyano group, a nitro group, a 
SCH3 group, a SO2CH3 group, a phenoxy group and a phenyl group), a benzyl group which may be sub- 
stituted (wherein the substituent is selected from the group consisting of a halogen atom, a C1-C4 alkyl 
group, a C1-C4 alkoxy group, a C1-C4 haloalkyi group, a C1-C4 haloalkoxy group, a C3-C8 alkenyl group, a 
C3-C8 alkynyl group, a CX>2(CrC4 alkyl) group, a N(Ci-C3 alkyl)2 group, a cyano group, a nitro group, a 
SCH3 group, a SO2CH3 group, a phenoxy group and a phenyl group), a -Q- phenyl group which may be 
sut»stituted (wherein Q is a C2'C6 saturated or unsaturated carbon chain which may be branched, and the 
sut^stituent of the phenyl group is selected from the group consisting of a halogen atom, a C^-C^ alkyl 
group, a C1-C4 alkoxy group, a CyC^ haloalkyi group, a C1-C4 haloalkoxy group, a C3-C8 alkenyl group, a 
C3-C8 alkynyl group, a CX52(Ci-C4 alkyl) group, a N(Ci-C3 alkyl)2 group, a cyano group, a nitro group, a 
SCH3 group, a SO2CH3 group, a phenoxy group and a phenyl group), a -Q-CO2R23 group (wherein Q is 
a C2-C6 saturated or unsaturated carbon chain which may be branched, and R23 is a C1-C4 alkyl group), 
a benzoyl group which may be substituted (wherein the substituent is selected from the group consisting 
of a halogen atom, a C1-C4 alkyl group, a C1-C4 alkoxy group, a OyC^ haloalkyi group, a CyC4 haloalkoxy 
group, a C3-C8 alkenyt group, a C3-C8 alkynyl group, a 002(0^-04 alkyl) group, a N(Ci-C3 alkyi)2 group, a 
cyano group, a nitro group, a SCH3 group, a SO2CH3 group, a phenoxy group arKl a phenyl group), or a 
benzenesuHbnyl group which may be substituted (wherein the substituent is selected from the group con- 
sisting of a halogen atom, a C1-C4 alkyl group, a CrC4 alkoxy group, a C-t-C4 haloalkyi group, a 0^04 
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haloalkoxy group, a C3-C8 alkenyl group, a C3-CB alkynyl group, a C02(Ci-C4 aikyl) group, a NCC^Ca 
alkyl)2 group, a cyano group, a nitro group, a SCH3 group, a SO2CH3 group, a phenoxy group and a phenyl 
group)], 

S-R11 (wherein R1 1 is as defined above), 

N(R1 1)R12 (wherein R1 1 is as defined above, and R12 is a hydrogen atom, a C^-Cq alkyi group, C^-Cb 
alkenyl group, a C^-Cs alkynyl group, a C^-Cs cyctoalkyi group, a C3-C6 cycioalkyi(Ci or 62)^!^ group, a 
phenyl group, a benzyl group, a C^-Cs alkoxy group, a fbrmyl group, a CrCe acyl group, a •NHR24 group 
(wherein R24 is a Ci-Cg alkyI group), a C^-Ce alkylsulfbnyl group or a benzoyl group), where in - 
N(R1 1)R12. R1 1 and R12 may form a 3- to 8-membered saturated, unsaturated or partially saturated het- 
erocyclic ring together with the N atom to which R1 1 and R12 are bonded, where the constituting elements 
of the ring is selected from the group consisting of a nitrogen atom, an oxygen atom, a sulfur atom and a 
cartx)n atom, and the heterocyclic ring may be substituted (wherein the substituent is selected from the 
group consisting of a halogen atom, a C-i-Cq aikyl group, a Ci-Cs alkoxy group, a CyCs haloalkyi group, a 
C^-Cg haloalkoxy group, a C^Cq acyl group, a C3-C8 atkenyl group, a C^-Cq alkynyl group, a benzoyl 
group and a phenyl group), or 
- NH(R12) [R12 is as defined above], 

R4 is a hydrogen atom, a halogen atom, a CyCs alkyt group, a C1-C5 alkoxy group, a C3-C6 cycloalkyi group, 
a C3-C8 alkenyl group, a C^-Cq alkynyl group, a C^Cq haloalkyi group, a Cs-Cg halocycloalkyi group, a C3-C6 
cycioaltoxy group, a C^-Cq alke nyioxy g roup, a 03-^3 alkynyloxy group, a C^'Cg haloalkoxy group, a C^-Cq 
halocycloalkoxy group, a C^-Cg alkylthio group, or a phenyT group whFch nr^y be substituted [wherein the slib- 
stituent is selected from the group consisting of a halogen atom, a 0^-04 aikyl group, a C1-C4 alkoxy group, a 
CfCs haloalkyi group, a C1-C3 haloalkoxy group, a Cs-Cs alkenyl group, a C3-C8 alkynyl group, a O02(Ci-C2 
alkyO group, a N(CrC3 alkyl)2 group, a phenoxy group and a phenyl group], 

R3 and R4 may form a 5- to 6-membered ring whk^h may be substituted, where tiie constituting elements 
thereof are groups selected from tiie group consisting of an oxygen atom, CH2. CH2CH2, CH2C(=CH2) and 
CH2CBr2. together with the C atom to which R3 and R4 are bonded [wherein the substituent is selected from 
the group consisting of a halogen atom, a CH2OH group, a CH2SH group, a CH2NH2 group, a CH20Si(CH3)3 
group, a CH20-tetrahydropyranyl group, a C1-C4 alkoxy C1-C2 alkoxymethyl group, a CH20CH2-cyclopropyl 
group, a phenyl C1-C4 alkoxymethyl group which may be substituted (wherein the substituent is selected from 
the group consisting of a halogen atom, a C1-C4 aikyl group, a C1-C4 alkoxy group, a C1-C4 haloalkyi group 
and a nitro group), a phenyl C1-C4 alkylthlomethyl group which may be substituted (wherein the substituent is 
selected from the group consisting of a halogen atom, a C1-C4 alkyi group, a C1-C4 alkoxy group, a C1-C4 
haloalkyi group and a nitro group), a phenyltiiiomethyl group which may be substituted (wherein the substituent 
is selected from the group consisting of a halogen atom, a C1-C4 aikyl group, a C1-C4 alkoxy group, a C^-C4 
haloalkyi group and a nitro group), a piperidyl group, a pyridylmethyl group, a pyridyl group, a morpholinome- 
thyl group, a piperazinometfiyt group, a pyrrol klinylmethyl group, a piper idinomethyl group, a pyrrolylmetiiyl 
group, a phenylaminomethyl group which may be substituted (wherein the substituent is selected from the 
group consisting of a halogen atom, a C1-C4 aikyl group, a CyC^ alkoxy group, a 0^04 haloalkyi group and a 
nitro group), a phenyl CrC4 alkylaminomethyl group which may be substituted (wherein the substituent is 
selected from the group consisting of a halogen atom, a C1-C4 aikyl group, a Ci-C4 alkoxy group, a C1-C4 
haloalkyi group and a nitro group), a 4-phenylpiperazinomethyt group, a N-benzyl-N-methylaminomettiyl group, 
a 4-(4-acylpiperazinyl)phenoxymethyl group, a 4-(4-isopropylptperazlnyl)phenoxymethyl group, a 4'[4-[4>[2,4- 
dihydro-2-(1-methytpropyl)-3H-1,2,4-triazol-3-one-4-yl]pheny1]piperazino]phenoxymethyl group, a Ci-Cfg aikyl 
group, a C^C^q alkoxy group, a Ci-Cs haloalkyi group, a C^Cig haloalkoxy group, a C2-C8 alkenyl group, a 
Cg-Ce alkynyl group, a C1-C18 alkoxymethyl group, a Cg-Cig alkenyloxymethyl group, a C2-C18 alkynyloxyme- 
thyl group, a C2-C18 alkenylthiomethyl group, a C2-C18 alkenylaminomebhyl group, a 3-substituted-1 -pyrrolyl- 
methyl group, a C1-C4 alkylthlomethyl group, a CyC^ alkylaminomethyl group, a C1-C19 
alkylcar1x>ny1oxymethyl group, a C2-C19 alkenylcaftx>nyloxymethyl group, a phenyl C1.3 alkyI group, a (C-j-Cg 
alkyl)2 aminometiiyl group (wherein tiie aikyl groups as substituents of the amino group may form a 5- or 6- 
membered cyclocyclic ring), a phenoxymethyl group which may be substituted (the substituent of the phenyl 
group is selected from the group consisting of a halogen atom, a CyC^ aikyl group, a CrC4 alkoxy group, a 
C1-C4 haloalkyi group, a C1-C4 haloalkoxy group, a C3-C8 alkenyl group, a C3-C8 alkynyl group, a 002(0^04 
aikyl) group, a N(Ci-C3 alkyl)2 group, a cyano group, a nitro group, a SCH3 group, a SO2CH3 group, a phenoxy 
group and a phenyl group), and a phenyl group which may be substituted (wherein the sut)stituent is selected 
from the group consisting of a halogen atom, a nitro group, a -04 alkyi group, a -C4 alkoxy group, a 0^-04 
hak>alkyl group, a C1-C4 hak>alkoxy group, a N(C^-C3 alkyl)2 group, a phenoxy group and a phenyl group)], 
provided that when the cartx}n atom substituted by R3 and R4 is an optically active carbon atom, the lacemate 
and both of the two isolated optical isomers are included, and when two optically active sites are present in the 
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molecule, the diastereomer mixtur and all of the isolated two diastereomers and four optical isomers are 
included, and 

R3 and R4 may together form =NH, =NNH2, =NOH, =NORl 1 (wherein R11 is as defined above, and the geo- 
metrical isomers include the E/Z mixture and tx3th of the isolated E and Z), =NO-Q-R1 1 (wherein Q and R11 
5 are as defined above, and the geometrical isomers include the E/Z mixture and both of the isolated E and Z). 

oNOO-C02-(Ci-C4 alkyi group) (wherein Q is as defined above, and the geometrical isomers Include the E/Z 
mixture and both of the isolated E and Z), or =NNR1 1(R16) (wherein R1 1 is as defined above, R16 is a hydro- 
gen atom, a CrCe alkyt group, a C3-C8 alkenyl group, a C3-C8 alkynyl group, a benzyl group or a phenyl group, 
and the geometrteal isomers include the E/Z mixture and both of the isolated E and Z). 

10 

2. The compound according to Claim 1 , wherein R1 is CF2X (wherein X is a chlorine atom or a bromine atom). 

3. The compound according to Claim 2. wherein R2 is a phenyl group which may be substituted (wherein the substit- 
uent is selected from the group consisting of a halogen atom, a C-1-C4 alkyt group, a C1-C4 alkoxy group, a triftuor- 

15 omethoxy group and a trif luoromethyl group), a thienyl group, a furyl group or a pyridyl group; R3 is a halogen atom, 
a Ci-Cs alkoxy group, a C3-C6 cydoalkyloxy group, a phenoxy group which may be substituted (wherein the sub- 
stituent is selected from the group consisting of a halogen atom, a C1-C4 alkyI group, a C1-C4 alkoxy group and a 
trif luoromethyl group), a tetrahydropyranyloxy group, a phenyl C1-C4 alkoxy group which may be substituted 
(wherein the substituent is selected from the group consisting of a halogen atom, a CyC^ alkyi group and a CrC4 

20 alkoxy group), a C^-Cq cydoalkyl C^ or C2 alkoxy group, a C3-C6 alkenyioxy group, a C3-C6 alkynyloxy group, a C^ - 
C4 alkoxycart)onyl(Ci-C4)alhoxy group, a C1-C4 alkoxycarbonyloxy group, a C1-C4 alkoxy(Ci-C4)aIkQxy group, a 
CyC^ alkylthio(Ci -C4)alkoxy group, a cyano Ct-C4 alkoxy group, a mono or di C1-C4 alkylaminocartx>nylaxy group, 
a nnono or di C1-C4 alkytaminothiocartx}nyloxy group, a C1-C4 aIkylcartx}nyloxy group, a Ci-C4 alkylsulfonyloxy 
group, a di C1-C4 alkylaminosulfbnyloxy group, a mercapto group, a C1-C4 alkylthio group, a phenytthio group, a 

25 benzylthio group, a C^Cq alkenylthio group, a CyCs alkynylthio group, a CrC4 alkaxycarbonyl(Ci-C3)alkytthio 
group, a CrC4 alkoxycarbonylthio group, a C1-C4 alkoxy C1-C4 alkylthio group, a cyano C1-C4 alkylthio group, a 
mono or di C^-C4 alkytaminocarbonylthio group, a nx>no or di CyC^ alkylaminothiocaitenylthio group, a C1-C4 
alkylthiocarbonylthio group, an amino group, a mono or di C1-C4 alkylamino group, a methyl(methQxy)amino group, 
a methcxyamino group, a hydroxy C1-C4 alkylamino group, a mono or di C3-C5 alkenylamtno group, a mono or di 

30 C3-C5 alkynylamino group, a carboxy C1-C4 alkylamino group, a CrC4 alkoxycartx)nyl C1-C4 alkylamino group, a 
CrC4 alkoxycarbonyl C1-C4 alkyl(methyl)amino group, a C3-C6 cycloalkylamino group, a phenylamino group, a 
phenyl C1-C4 alkylamino group which may be substituted (wherein the sut>stituent is selected from the group con- 
sisting of a halogen, methyl and methoxy), a benzyl(methyl)amino group, a benzyt(formyl)amino group, a phe- 
nyl(formy1)amino group, a C1-C4 alkylsulfonylamino group, a mono or di C1-C4 alkylaminosulfonylamino group, a 

35 cyano C1-C4 alkylamino group, a C1-C4 alkylcarbonylamino group, a mono or di C1-C4 alkylaminocarbonylamino 
group, a mono or di C1-C4 alkylaminothiocarbonylamino group, a mono or di C1-C4 alkylhydrazino group, a di C^- 
C4 alkylamino group, an imidazolyl group, a triazol-1-yt group, a morpholino group, a dimethyl -substituted mor- 
pholino group, a piperazino group, a piperidino group, a pyrroltdinyl group or an aziridinyl group; and R4 is a hydro- 
gen atom or a methyl group. 

40 

4. The compound according to Claim 2, wherein R2 is a phenyl group which may be substituted (wherein the substit- 
uent is a halogen, a C1-C4 alkyI groupi a CrC4 alkoxy group or a trif luoromethyl group), a thienyl group, a furyl 
group or a pyrklyl group; and R3 and R4 form together with the carison atom to which R3 and R4 are bonded, a 1 ,3- 
dioxane ring which may be substituted (wherein the suk>stituent is a methylene group or a halogen atom), or a 1 ,3- 

45 dioxolan ring which may be substituted (wherein the substituent is a C^Cg alkyl group, a halo CyC4 all^l group, a 
methoxymethyl group or a C3-C6 alkenyl group). 

5. The compound according to Claim 2, wherein R2 is a C^Cs alkyl group, a C3-C6 halocycloalkyi group, a C3-C6 
cydoalkyl group or a C3-C6 cydoalkyl C^ or C2 alkyl group; and R3 and R4 together form a formula 

so 



55 




together with the carbon atom to which R3 and R4 are bonded, wherein R8 Is a hydrogen atom, a CrC2o aM 
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group, a phenyl group which may be substituted by a nitro group, a phenyl 0^.3 alkyi group, a C3-C6 alkenyl group, 
a halo CyCs alkyI group, a CyC^Q alkoxymethyl group, a benzyloxymethyt group which may be substrtuted (the 
substltuent is selected from the group consisting of a methoxy group, a methyl group and a halogen atom), a phe- 
noxymethyl group which may be substituted (wherein the substituent is selected from the group consisting of a 

5 methoxy group, a C1-C4 alkyI group, a halogen atom and a nitro group), an allyloxymethyl group, a propinyloxyme- 

thyl group, a hydroxymethyl group, a trimethylsilyloxymethyl group, a tetrahydropyranyloxymethyl group, a meth- 
oxymelhoxymethyl group, a cydopropylmethoxymethyl group, a mono or di Ct-Ci2 alkylaminomethyl group, an 
aminomethyl group, a phenylamino CrC4 alkyI group which may be substituted by a nitro group, a phenylalkylami- 
nomethyl group which may be substituted by a halogen atom, a Cq-Cq cycloalkylaminomethyt group, a pynrolidinyl- 

10 methyl group, a piperazinomethyl group, a morpholinomethyt group, a piperidinomethyl group, a C1-C4 
alkytthtomethyl group, a mercaptomethyl group, a phenylthtomethyl group which may be substituted by a halogen 
atom, a phenyl C1-C4 alkylthiomethyl group which may be substituted by a halogen atom, a CyC^j alkylcarbony- 
loxymethyl group, a C3-C6 alkenylcarkx)nytoxymethyl group, a benzoyloxymethyl group, a piperidyl group, a 4-phe- 
nylpiperazinomethyl group, a 4-(4-acylpiperazinyl)phenoxymethyl group, a 3-substituted-1-pyrroiylmethyl group, a 

IS 4-[4-(4-[2.4-dihydro-2-(1 -methylpropyl)-3H-1 ,2,4-triazol-3-one-4-yl]phenyl]pipera2ino]phenoxymethyl group, a pyri- 
dyl group or a pyridylmethyl group. 

6. The compound according to Claim 2. wherein R2 is a C^-Cs alky! group or a C^-Cq cycloalkyi group: and R3 and 
R4 together form a 1 ,3-dioxan6 ring which may be substituted (wherein the substituent is a methylene group or a 

20 halogen atom) together with the carbon atom to which R3 and R4 are bonded. 

7. The compound according to Claim 2, wherein R2 is a C^Cb alkyI group, a C3-C6 cycloalkyi group or a Ca-Cg 
cydoalkyi Ci or C2 alkyl group; R3 is an amino group, a mono or di CrC4 alkylamino group, a hydroxy C1-C4 
alkytamino group, a cyano Ct-C4 alkylamino group, a C1-C4 alkoxycarbonylm6thyl(methyl)amino group, a C3-C6 

25 alkenylamino group, a C3-C6 all^nylamino group, a phenylamino group which may be substituted by a halogen 
atom, a phenyl C1-C4 alkylamino group which may be substituted (wherein tiie substituent is selected from the 
group consisting of a halogen atom, a C1-C4 alkyl group, a trifluoromethyl group and a methoxy group), a phenyl 
C1-C4 alkyl(fbrmyl)amino group which may be substituted by a halogen atom, a Ct-C4 alkyl(formyOamino group, a 
phenyl C1.4 alkyl(Ci-C4 alkyl)amino group which may be substituted by a halogen atom, a diphenytmethylamino 

30 group, a thienylmethylamino group, a morpholino group, a dimethyl-substituted morpholino group, a thiomorpholino 
group, a piperidino group, a dimethyl-substituted piperidino group, an aziridyl group, a dimethylaziridyl group, a pyr- 
rolyl group, a pyrrolidyl group, a CyC^ alkyl-substituted piperidyl group, a methyl-substituted piperazyl group, a 
phenyl-substituted piperazyl group, a Cg or C7 alkyleneimino group, an imidazol-1-yl group, a pyrazol-1-yl group, a 
triazol-1-yl group, a phenyl-substituted piperidyl group, a benzyl-substituted piperidyl group, a dimethyiamino-sub- 

35 stituted piperidyl group, a trif luoromethylpiperidyl group, a perhydroquinolyl group, a tetrahydroquinolyl group, a tet- 
rahydro-mono or dimetiiyl-substituted quinolyl group, a dihydro-dimettryl-substituted quinolyt group or a dihydro- 
dimethyl-chloroquinolyl group; and R4 is a hydrogen atom. 

8. The compound according to Claim 2, wherein R2 is a C^-Ce alkyl group, a C3-C5 cycloalkyi group or a C3-C5 
40 cycloalkyi Ci or C2 alkyl group; R3 is an 0-R6 group, wherein R6 is a Ci-Ce alkyl group, a C3-C6 cycloalkyi group, 

a Ca-Cs alkenyl group, a C3-C5 alkynyl group, a halo Ct-C4 alkyl group, a halo C3-C5 alkenyl group, a phenyl group 
whteh may be substituted (wherein the substituent is selected from the group consisting of a halogen atom, a Ci- 
C4 alkyl group and a methoxy group), a phenyl C1-C4 alkyl group which may be sut)stituted (wherein the substituent 
is selected from the group consisting of a halogen atom, a CyC4 alkyl group and a methoxy group), a C1-C4 alkyl- 

45 cartx^nyl group, a phenylcarbonyl group which may be substituted (wherein the substituent Is selected from the 
group consisting of a halogen atom, a CrC4 alkyl group and a methoxy group), a benzylcarbonyi group, a C1-C4 
alkylsulfonyl group, a phenylsulfonyl group which may be substituted (wherein tiie substituent is selected from the 
group consisting of a halogen atom, a CyC^ alkyl group and a methoxy group), a C1-C4 alkoxy C1.4 alkyl group 
which may be sut>stituted by a halogen, a C1-C4 alkylthiomethyl group, a mono or di C1-C4 alkylaminocarbonyl 

50 group, a mono or di C1-C4 alkylaminothiocart>onyl group, a C-1-C4 alkoxycarbonyl group, a CyC^ alkoxycarbonyl 
C^-C2 alkyl group, a cyanomethyl group, a tetrahydropyranyl group, a 3-bromotetrahydropyranyl grotp, a methox- 
ytetrahydropyranyl group, a tetrahydrothiopyranyl group which may be substituted by a metiioxy group, a tetrahy- 
drofuranyl group, a tetrahydrothiofuranyl group, a 1 ,4-dioxan-2-yl group, a methoxy-substituted cyclohexyl group, a 
CyOz alkoxy C^-Ca alkoxymettiyl group, a benzyloxymethyl group or a C1.4 trialkylsilyl group; and R4 is a hydrogen 

55 atom. 

9. The compound according to Claim 2, wherein R2 is a C1.6 alkyl group, a phenyl group which may be substituted 
(wherein the substituent is selected from the group consisting of a halogen atom, a C1-C4 alkyl group, a CyC4 
alkoxy group and a trifluoromethyl group), a thienyl group, a furyl group or a pyridyl group: and R3 and R4 together 
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form a formula =N-R5, wherein R5 is a Ci-Ce alkoxy group, a C3-C6 cycloalkyloxy group, a C3-CB alkenyloxy group, 
a Cs-Cg alkynyloxy group, a C1-C4 alkoxycarbonyl C-J-C4 alkoxy group, a carbonylmethoxy group, a benzyfoxy 
group which may be substituted by a halogen atom, a hydroxy group, a mono or di C1-C4 alkylamino group, a phe- 
nylamino group which may be substituted (wherein the substituertt is selected from the group consisting of a halo- 
s gen atom, a C1-C4 alky! group, a methoxy group and a trrfluoromethyl group), a benzylamino group which may be 

substituted by a halogen atom or a benzyloxy group which may be substituted (wherein the substituent is selected 
from the group consisting of a CrC4 alkyi group, a halogen atom and a methoxy group). 

10. A herbicidal composition containing the compound according to any one of Claims 1 to 9 and an inert carrier. 

10 

11 . The use of the compound according to any one of Claims 1 to 9 as a herbidde. 
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